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Steel Castings Without the Use of Manganese 


A Product of the Small Detachable 
Open Hearth Furnace—Results of 
Physical and Microscopic Tests 





EDWIN I 

roduction of steel castings in small open hearth salient feature is the pouring tl tal direct from 

has aroused considerable interest of late, and furnace into the mol without e of a ladle, insur 
there have been a number of installations of various types ing less loss of heat and a greater protection of the metal 
to produce castings, not only of ordinary but also of special It has been thought by metallurgists and practical stee] 

sition. Various qualities are claimed for such cast- asting men that a good carbon steel casting could be ma 

ings and they are active competitors with castings from and yet the use of manganese in the process bi spense 
the small Bessemer converter. It is claimed that not only with. W. M. Carr, general manager of the Alloy St 
is a metal of high temperature secured, enabling the pour- Casting Company, Wheeling, W. Va., has been worki1 
ing of as sharp and intricate a casting as that made from out this theory in his furnace and the writer recently s 
converter steel, but a metal contaminated very little with ired some test bars of the metal for examination. Wit 
oxides and other impurities. A striking innovation in the Mr. Carr’s permission the results are here s n for tl 
small open hearth line is the Carr detachable open hearth benefit of those interested 
furnace of two tons capacity per heat, a description of \ heat of the following composition, amosg other 
which was given in The Jron Age of March 21, 1912. Its was made in the Carr detachable open hearth furna 
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Per cent still remain and the solution of the pearlite in 
Carbor 0.21 is incomplete. In photomicrograph No. 5 the 
Mang brace annealed condition of the steel is shown, all inte: 
Siicor nee being removed. 
Sulph Yoo T} li ; f ae a . 1 
= : e possibility of producing first-class small 
oe ; : ings without using manganese opens up a wi 
The neat was manipulated in the usual Way eXce pt a - 
waa ’ a et usefulness. There is a large demand for any 
tnat no mangal Vas added Che sulphur peing iow I 1! { : : 11 : 
oe will produce small castings economically and 
these heats made it the more possibile to dispense with ' . _ “4° 
co = whether of special composition or_ not 
manganes It was found also that castings of this con 


nosition very rarely crack, The saving in the one item < 


manganese is considerable. Another advantage was found A Heavy Duty Motor Truck Axle Turning Lat! 








aie 
to consist in the fact that there is much less cutting action lo enable motor truck axles to be machined 
yn the hearth of the furnaces when manganese is absent have been formed or shaped, the American T 
Thes stings, it is claimed, are solid and free from Company, Cincinnati, Ohio, has brought out a 
blowholes or occluded gases, while the metal is tough and duty lathe. The machine-is designed to do away 
quit tile rhe inventor of the furnace is convinced trouble previously encountered in machining 
hile the use of manganese is necessar n son was done while the piece was straight. 
esses, it is not wholly so in his \ turther examina eration was completed, a die was used to form 
ti is steel was made physically and microscopically piece and it is pointed out that here inaccur 
tests of the steel in the natural or green state gave metimes resulted. 
f wing he general construction of this lathe is the 
i ae n : ; the builders’ standard line, but there are some 
oie wee 398 vhic were especially designed to enable this 
Elongats agfro- fide 16% : work to be handled. The eccentric chuck A 
een res anular tinguishing and most important feature of the nev 
Elastic limit, per c ensile strengt his chuck is fastened by heavy bolts to a ret 
Further tests ‘ tal in tl irious stages of its plate, B, which is screwed on the spindle nose 
annealed nditior re as follows castin s used for the chuck which locates the 
Partly anneal Thorous ring the axle bedring in line for turning. The 
ai oh similar to that of the universal chuck used on crar 
Seems Tesi 3° bh 416201 500 It 500 ithes for bringing the throws into position. 
Elongation in 2 i1 25.5 4 3 4 [he rough axle which is to be turned is 
Reductior f he ‘ Ss 1 teen . 
Fracture a Half ¢ res Cuy veen centers and the chuck center H placed a 
E.L., per cent. of s 6¢ Sf ngle to throw the end which is to be machine 
Any of these tests are g and pare favorably the proper position. When the axle has been placed be- 
with any regular open hearth or other carbor ist steel tween centers, the position of an adjustable V-block is 
having the usual manganes¢ ntent 0.60 to 080 per regulated by the nut C until the axle is held firmly 
cent. Especially fine are tests Nos. 5 and 6, where the tion. It is pointed out that this block possesses 
metal has been thoroughly annea y heating to above ntage of automatically centering the axle and eli 
the recalescence point and allowed t 1 slowly They ing any tendency to twist. The screws D, one bearing 
surpass the usual run of acid open hearth metal in elastic n either side of the axle, act as drivers and are adjust 
ratio, which usually averages 50 to 52 per cent. only. It is ifter the axle has been located in position. To offset 
also noticeable that the elastic rati f this steel in any veight of the eccentric axle, a counterweight, F, whi 
ndition is above the average fastened to the adjustable band E is supplied. 
Under the microscope the steel presents thing u1 lor steadying the work, a rotary steady rest of 
usual. I examined it very carefully for ion is furnished. While the turning operation 
and in a marked degree it was free I erformed, the axle is held in the rotor G, wl 


It is a common impression that any st 


es inside of a steel casting lined with a ren 





open hearth furnace must of necessi ast-iron ring. The construction of this ring is sucl 
xidized. But here is a steel so mack case of wear it can be readily replaced by a new 

yf manganese as a neutralizer of oxides of iron tee vithout interfering with the action of the rest proper. “ 
as good in quality and properties as any mpression grease cup and babbit and graphite inserts 
micrographs Nos. 1 and 2 represent this steel in the green provided for lubricating the rest. 

or natural condition. The large crystals are probably due For duplicating the position and depth of shoulders 
to the high temperature at which it was poured, these | the axle, longitudinal and diameter stops of the regu 


ing much larger than are usually found in castings poured type are supplied to control the travel of the tool during 


from the large acid open hearth furnaces. Photomicro- the different turning and shoulder facing operations. At 
graphs Nos. 3 and 4 reveal the metal in the partly annealed rdinary taper attachment can be used for turning t 
YTal + 7 d I 

‘onditior he itlines of some f the larger crystals taper on the ends of the axle. 









The New 24-In. Heavy Duty Lathe for Turning Motor 


r Truck Axies Built by the American Tool Works Company, Cincinnati, ‘ 
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\.w Type Back-Geared Power Press 


Interesting Details of the Latest Product 
of the Standard Machinery Company 


ty to operate either as a direct-driven machine or 


geared one, is the special feature characterizing 

N 6-B power press which has been brought 
he Standard Machinery Company, 7 Beverly street, 
1e inclinable type and 

ed for blanking, swaging and forming, especially 
very quick blow is required and not a squeeze 


to that produced by the regular type of tog 


R. ] The press is of 





I 
ssing press. The path of the ram is directly 
he bearings which, it is emphasized, is an 
eature in a press that is to be used for this worl 
1 for swaging and forming, the heavy tie rods 
I left in place but when argé sheets are t ‘ 
rods which are built s that thev xtend 
le from the upper bearing the ( art « 
n be ré er Chis arrangement er 
te 1 gives tne iximu VOrking ipa 
r g I 18 a nt ew I 
icw WI! the ick gea I I es 
large driving gear is given in Fig. z 
ll be noticed from Fig wv] st 
wheel le, there is an adjustable kr u 
iated | an eccentric rod mnected to the 
n the end of the crankshaft. This knockout 
le on the end of the crankshaft and is used for 
oe swaged material from be \W There is 
stable bar below the bed for this kn 
second kn ut in the ram of the 
actuated from a special knee on the rear of é 
nd operates through a slott e in the rear 
ram 
an examination of Fig. 2 noticed that 
1 is at the extreme end « ft and t of ee 
with the driving gear wl s 4.4 times as large 
e€ pinion is in this pos n ‘ uchine will be 
lirectly from the 32-1n { ul l SS ft lleys . 
ameter of the gear gua slig larger thar - 
tside diameter of the pinion and draw rods are in ne 
in the holes in the pinion to draw it out. An ad et Bas 
collar sliding along the shaft retains the pinion elt te Mie d wilt e Laas ie reat 
after pushing it back for the purpose of driving a lace ‘ lheral : 
> 5% 1n l 
4 ' ly j 
pul running t ' 
liamete 4 I 














ver need a 
en } g I +] ‘ ‘ ‘ 
nside of bronze $ gh to the 
f r T nnectior ‘ t 
arter an ment 1s ne t 
the hror } ng a the ¢ ver 
neact } } ‘ ' are 
‘Sennen ‘ : 
readec in 
ipper I vl t 
phasized t t tly and renders 
bru sing 5 unk ver ect n possible 
The ball is fit nto the g and retained 
the roe ron ‘ ntrolled 1 , 
5 I r > ne : i take 
1 ted wit le, which n. des 
and the first knockout ment perates througl 
hole. The bed is 9 ' k » the } , 
The following ta ‘ . ; 
an ] 4 , nic > ’ 
Stroke, in 
Adjustment of s 
Size of bottom of slide, in “ux? 
Distan ween slide and 
j. ont n 9 
Distar le center t L - 
Dept f be n : 23% 
Width : n ; 
Mae of ed : 
istance etweer 2 4 
Speed, rp.a steve on 
Over-all hight, ft reuwe 8% 
Floor space required, ft 6x5% 
Weight of press, It 14.290 
1—Front View of the New No. 6-B Back Geared Power Press Domestic shipping weight, Ib 15.300 
Built by the Standard Machinery Company, Providence, R. I Foreign shipping weight, Ib 16.069 
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The Motor Truck as an Economical Tool 


Some of the Conditions Effecting the 
Displacement of Horse Transportation 


BY ROLLIN W. HUTCHINSON, JR., M.E.* 


The economic considerations that enter into the sub- 
stitution of motor truck for horse transportation in prac- 
tically every line of commercial enterprise go deeper than 
most people would think. That the removal of horses from 
city streets tends to cleanliness, to sanitation and to the 
more efficient handing of congested traffic; that motor 
trucks by their greater speed and endurance, broaden their 
owner’s selling territory beyond what can be reached by 
horse service; that motor operation is more economical 
than horse operation, all these things are recognized, in a 
general way by business men. That there may be a con- 
nection between the high cost of living and the high cost 
of maintaining horse transportation equipment is not so 
obvious to the casual observer, though there is ample 
ground for connecting the two things. 


Increased Cost of Living for Horses 


The evidence in this connection lies in the increased 
cost of living, so to speak, for horses as for human beings. 
It has grown simultaneously and in nearly exact propor- 
tion, for animals and for men. Accurate calculations 
from the actual market reports show that in the last five 
years the cost of feeding a horse has increased 137 per 
cent. A horse’s feed is produced by the soil on which 
the food for human beings, whether grain, vegetable or 
flesh, must be raised. Even with the enormous acreage 
of unused land the United States imports each year more 
and more of the things that are grown in the soil, and it is 
plain that to reduce the cost of living for men, women and 
children, one of the easiest and most evident steps is to 
devote to producing food for them much of the acreage 
now, used for raising food for draft animals. This 
sounds theoretical and fantastic at first, perhaps, but the 
hard test of plain figures shows it to be practical and 
commonsense. 


Necessity of Housing the Horse Near the Work 


There is not a point at which the motor truck is not 
cheaper to maintain than the horse. For example: To 
give the highest working efficiency, a horse must be stabled 
near his work. Not only is the time it takes to drive him 
from the stable to the job just so much lost out of the 
working profit-units but every step of the way is taken 
from the distance he can travel in his day’s work. A 
horse being flesh and blood has limited endurance. A 
machine, if properly built and suited to the work, has 
practically no limitations. 

The necessity of stabling horses near their work to 
save both time and strength going to and returning from 
it, means a constantly increasing expenditure for housing. 
In cities, and even towns, stables frequently must be 
located in districts of fast-rising property values. The 
motor truck, on the other hand, suffering no weariness of 
the flesh and having from twice to six times the speed of 
the horse or even more, can be housed at any distance from 
its working base that may be desirable for economy. 
Furthermore, the garage is not the insanitary nuisance 
that the horse stable is. As a single motor truck, properly 
used, will do the work of 3 to 6 two-horse teams, it is 
fair to calculate that the motor truck equipment required 
for a given amount of work will occupy no more than 
one-fifta the floor space required for horse equipment. 
This ai’ows for the space occupied by wagons, horses, 
feed and so on. 


Obstacle in the Attitude of the Stable Master 


There are other elements in load moving costs which 
are not so obvious. The fact that many a master of 
transportation began as a stable boy, became a driver and 
has been promoted to his job at the head of delivery and 
trucking service because of his knowledge of horses and 
how to get the most out of them puts a good many busi- 
ness men at a disadvantage in solving transportation prob- 
lems, because their advice is not disinterested. 

Neither, for that matter, is the advice of a maker of 
motor trucks disinterested, perhaps, in a sense. But every 
successful business manager knows that part of his suc- 





*International Motor Company, Mack, Saurer and Hewitt trucks. 
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cess is due to the fact that he has pushed the sale of his 
commodity, whether it is manufactured product or some 
kind of service, in the direction in which he knew it 
would absolutely make good. A motor truck concern which 
has proper regard for its future and its commercial stand- 
ing will not advise the substitution of motor trucks for 
horses unless there is a certainty of their proving profit- 
able, either by making a saving or by extending business, 
or in both ways. 

One of the most interesting of modern commercial 
advisory agencies is the traffic and engineering depart- 
ment of the motor truck companies which have real 
records of the performance of different types of machines 
extending over a considerable period of years. It is the 
experience of the engineers of this organization that the 
master of horse transportation when he figures the ex- 
pense of his department frequently overlooks or omits 
such items as veterinary expense, and loss of a horse’s 
time by reason of sickness, which involves having spare 
animals that cannot be used economically. For instance 
one large concern which motorized its transportation after 
a searching investigation, discovered to its surprise that its 
wagon service was costing $2,000 a year more than it had 
been reckoning on in the mere matter of veterinary ad- 
vice, to say nothing of treatment or the cost of having an 
animal’s work done for him while he is sick. 


A Horse Works Half the Number of Working Days 


Horses that are used carefully will not work more 
than 50 per cent. of the working days of the year. It is 
possible to get 75 per cent. of the working days out of a 
horse, but this is done at the expense of his endurance; 
he wears out more quickly. On the other hand, a good 
motor truck is in prime condition 90 per cent. of the 
time, taking out all the time lost on repairs and adjust- 
ments. And in 90 per cent. of the year’s working days, 
the motor truck will work practically 24 hr. a day if 
necessary; that is to say, it has no moods, it is never 
half sick; when it is in commission it is up to full effi- 
ciency the whole time. 

One of the minor economies of motor trucks fre- 
quently pointed out is that they do not eat when they 
are loafing. Fuel expense stops in a well constructed 
car every time the truck stops. There is no Sunday 
feeding, no holiday feeding; no Sunday or holiday exer- 
cising or cleaning, or other care. And while one man 
can look after horses, a competent mechanician, who 
may be a good mechanic instructed by a motor truck 
engineer, can give motor trucks the necessary supervision. 

Another important consideration is the difference be- 
tween motor trucks and horses as investments. A horse 
grows old every day, whether he works or not. He is 
wearing out with age all the time, even if he spends most 
of his hours in a stall. The motor truck wears only when 
it is in use; when it is idle there is no expense connected 
with it whatever, except the interest on the investment. 
And a horse accumulates interest on money invested in 
him in the same way. 

Few concerns would re-equip themselves with horse 
transportation now. A horse that has been used in de- 
livery or hauling service, especially on city pavements, is 
of little value for any other use when he is too far gone 
to be valuable for that. An old wagon or horse dray is 
absolute junk. It costs more to patch up and renew super- 
annuated horse equipment than it does to re-quip entirely 
with motor trucks that will do the same amount of 
work, 

Early Mistakes in Introducing Motor Trucks 


The use of motor trucks is still a recent thing. In 
the very early days, mistakes were made by both the 
builders and owners, and some of the wrong impressions 
which took root then have grown and spread since. For 
instance, to get the most value out of a motor truck 
by both saving money on present delivery costs ‘and ex- 
tending the selling area of business, it is nceessary, of 
course, to lay out the transportation system anew, making 
it fit the changed conditions. One truck will do the work 
of a horse and wagon a good deal better than the horse 
and wagon will do it, but it would be wastefully, be- 
cause, like every other machine, a motor truck must be 
kept in constant motion during working hours to earn 
the full profit of which it is capable. Unless a business 


uses at least three horse wagons, it cannot use one motor 
truck to advantage. 
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The amount of money involved in motorizing a busi- 
ness has sometimes caused hesitation, even when the 
management of the business was convinced of the value 
‘of motor trucks in a general way. Yet a study of actual 
experience shows that a good truck not only pays for 
itself surprisingly soon, but earns more in a short time to 
pay for the horse equipment -it has displaced, and after 
that it is a steady dividend producer. 

The practical and economic reasons are working to- 
gether for the rapid motorizing of every business which 
uses transportation. The economic reasons will, naturally, 
be the last to be recognized; but the everyday, practical 
reasons are in themselves sufficiently obvious to carry on 
the evolution with steadily increasing rapidity. The ex- 
perimental stage of the motor truck is passed. There are 
makes of trucks which have been in use so long and 
under such a variety of conditions that their performance 
is a fixed factor, which may be counted on absolutely. 
The wise business man with his skill in applying effi- 
ciency tests, and his measuring costs against profits, 
enables him to apply to this particular concern the tech- 
nical and engineering knowledge which the expert auto- 
mobile engineer will provide for him. 


A New Style of Duplex Milling Machine 


For use in manufacturing operations where the two 
opposite sides of light and medium pieces of work have to be 
machined true and parallel, the Garvin Machine Company, 
Spring and Varick streets, New York City, has brought 
out a new machine which is designed by the builder as its 
No. 2 duplex milling machine. The securing of accurate 
work depends upon the machine instead of on the care 
and skill of the operator in resetting, which, it is pointed 
out, can hardly always be uniform, and as two cuts are 
taken simultaneously, it is possible to turn out twice as 
much work in the same actual working time, while in ad- 
dition the time consumed in setting up the work for the 
taking of the second cut is saved on every piece as well. 

The following table gives the principal dimensions and 
specifications of the machine: 


SRO. OE DON lls 6 ia btk nes Ss éamwanedeneess és 8x 40 
Ret ef ebOihe DOME, Mbit daccac desde sieves ce 24 
Maximum distance between spindle ends, in......... 16% 
Minimum distance between spindle ends, in........ 3% 
Minimum distance between spindle and table, in..... 3 
Maximum distance between spindle and table, in.... 9 
B. & S. taper of hole in spindle. .................--No. 10 
ge or rT errr ere 3 
INGMNGR GE DONE COMI 6 ci cc icnesdacecnducess ts 12 
Minimum feed per revolution of the spindle, in.... 0.005 
Maximum feed per revolution of the spindle, in... 0.125 
ee: ee I i Oa iar aasa dok ycuen Sekastae 3 
Face width of countershaft pulleys, in....... ey 3% 
Diameter of countershaft pulleys, in............. ; 12 
SOOR OL COMMISTONOTE, SF. Mili os.n's oki ccs caned oucceds 260 
DEOOr GE SEO: Mer dendei se euxdoes chads yonas 74x73 
Domestic shipping weight, Ib............. 2,465 
Foreign shipping weight, Ib................. i 2,950 
COE: OE SUNG: OR Didvins dacaevatiicctavasecestess 87 


The heads have independent micrometer adjustment 
toward and away from each other, and the spindles are 
independently adjustable in a vertical plane by micrometer 
handwheels. In this way it is possible to adjust the cut- 
ters to the work in every direction and corners and ledges 
can be finished as readily as simple flat surfaces. The 
butt or face cutters used give a fine finish to the work 
and can be fed at a rapid rate without sacrificing the 
finish. The cutters are close to the ends of the spindles, 
being either on a shank or threaded directly on the spindle, 
which does away with the overhang and in consequence, 
it is pointed out, there is no scoring of the work such as 
is sometimes caused by the drag and spring of straddle 
mills. 

As the heads ‘are independent of each other, it is pos- 
sible to take different shapes of cuts on opposite sides of 
the work, which can be stacked up and the same operation 
performed on a number of pieces at once. The spindles 
are taper and run in solid bronze boxes of the builder’s 
standard design. The drive is by a linked train of gears 
from the driving shaft which runs along the rear of the 
bed. A cone pulley on this shaft which is backgeared in 
the ratio of 3 to I, provides speed changes. The feed is 
driven from the driving shaft to the left end of the bed 
by a series of change gears. Twelve feed changes rang- 
ing from 0.005 to 0.125 in. per revolution of the spindle 
are provided by the gears which are all covered and are 
handled from below. 

The table is deep and has large V slots. Its width, 914 
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in., permits the work to be held in a fixture or two pieces 
of work secured side by side to be grooved simultaneously. 
An automatic trip and reverse is located in a convenient 





The New 


No. 2 Duplex Milling Machine Built by the Garvin Ma- 
chine Company, New York City 


position and a quick movement by a screw ball handle of 
1 in. per turn is also provided. The feed screw is driven 
directly by a hardened steel worm gear and tool steel 
worm running in an oil bath. An oil pump and reservoir 
are provided to take care of the work of supplying lubri- 
cant and there are extensions to catch the drip of the 
table. 

The equipment regularly furnished with this machine 
includes a set of five wrenches, two arbor plungers, four 
change gears, a plain countershaft, an oil pump and two 
flexible tubes, oil shields and oil screens. In addition to 
the machine illustrated, there are three other sizes built, 
two of which are smaller and one larger. The larger 
machine is provided with two feed ranges, so that there 
are in reality five machines in all. 


New Annealing Furnaces at Midvale Works 


The engineering offices of Victor Stobie, Sheffield, Eng- 
land, refer to the adoption of the Stobie furnace for 
annealing tool steel bars by a number of works in Ger- 
many and Sweden. The Midvale Steel Company, Nice- 
town, Philadelphia, has ordered a battery of six Stobie 
annealing furnaces for the heat treatment of tool steel 
bars. The installation will be the largest in the world 
for this class of work, having a capacity of 7500 tons of 
steel bars per annum. The furnaces are producer gas fired, 
such gas being of low cost and under easy control. 

It is stated that a feature of the Stobie annealing 
furnaces built abroad is the provision for long length 
bars. In Germany furnaces have been built for bars up 
to 28 ft. in length and the usual length is 16 ft. Euro- 
pean tool steel makers are providing larger capacity an- 
nealing furnaces than formerly. The usual size now 
preferred is of 8 to 10 tons capacity and it is rare for 
less than two such furnaces turning out two to three 
heats per week to be working together. On the Continent 
Stobie furnaces have been installed with as high as 20 
tons capacity per heat. 

In Great Britain the Stobie electric furnaces for melt- 
ing steel have been installed at a number of works. Mr 
Stobie is now erecting on Tyneside a large all-electric steel 
works in which the furnaces will be of his design. A 
Stobie electric steel furnace is also to be installed at a 
German steel works. 


The International & Great Northern Railway Company 
has ordered 10 locomotives and 13,000 tons of 70-Ib. steel 
rails for laying 150 miles of track. It is also announced 
that the company’s intention is to go ahead actively with 
betterments to the property by the present management 
in view of the fact that negotiations for the sale to the 
Missouri’ Pacific have been dropped 
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Steam Accumulator-Regenerators 


The Status of the Regenerative 
Processes for Utilizing Exhaust Steam 


Reassuring observations regarding the utility of the 
steam accumulator-regenerator as a means for utilizing 
the exhaust steam from the steam engine operated under 
varying loads or intermittently were made at a meeting of 
the Engineers’ Society of Western Pennsylvania held No- 
vember 19, 1912, in Pittsburgh. A paper on “The Theory 
of Steam Accumulators and Regenerative Processes” was 
read by F. G. Gasche, mechanical engineer of the Illinois 
Steel Company, Chicago, and this was followed by a 
spirited discussion, which with the paper was calculated to 
emphasize the large p!ace which this auxiliary of the power 
apparatus of the steel mill has already taken and promises 
to fill to even a greater extent. The paper in full, together 
with the discussion, was printed in the proceedings of the 
Society for December, and from this pub‘ication the fol- 
lowing information has been obtained: 

Mr. Gasche’s paper was a mathematical investigation of 
various types of steam accumulators. He took up the 
elementary form of accumulator, consisting of a closed 
chamber containing iron as the chief absorbing agent, and 
in which the mass of iron is distributed to as large an ex- 
tent as practicable to present the largest possible amount of 
surface exposed to steam. He then discussed the static 
water regenerator, in which water is employed largely as 
the heat reservoir, one form, it will be recalled, involving 
an arrangement of shallow cast-iron pans containing more 
or less water. 

The third type of the steam regenerator he discussed 
was that consisting of a reservoir containing a large body 
of water, which is circulated by means of a pump or 
equivalent apparatus, capable of delivering the water at a 
pressure to a spray in the upper part of the chamber. In 
the case of this forced circulation regenerator it was ad- 
mitted that the direct losses are through the actual resist- 
ance of the pump or other circulating apparatus. Finally, 
he took up the question of generators which induce the 
circulation. In these the steam to the generator enters 
through numerous small jets from submerged steam pipes 
into the body of the water within the regenerator. The 
application of heat below the surface of the water is held 
to favor the production of rapid water currents, the induc- 
ing of these currents in the way described giving the name 
ascribed to the regenerator. 

Among other details discussed was that of receiver 
space preceding a regenerator, such space being of value 
as a heat reservoir, but it is generally advisable, he said, 
to put the money required for its construction into addi- 
tional regenerator capacity. He concluded the paper with 
an enumeration of the points which may be taken into con- 
sideration in making a test of the regenerator. 


The Discussion 


The discussion was opened by L. Battu, president of 
the Rateau Steam Regenerator Company, New York City, 
who mentioned that quite a number of engineers have 
considered and still continue to consider steam regenera- 
tors as heat and storage reservoirs which have no other 
function than to furnish steam during periods of shut- 
down of mill engines. A steam regenerator, instead, is an 
equalizer for a flux of steam. It acts as a steam con- 
denser in which the circulating water, being a limited mass, 
is alternately heated by the fact that it condenses steam 
and cools by evaporation when the pressure in the vessel 
in which condensation takes place is reduced. 


Dry Steam from a Regenerator 


In a properly designed regenerator, the steam dis- 
charged is dry saturated steam, and the percentage of 
moisture contained is always less than 1 per cent. He said 
that throttling calorimeters had never shown more than 
0.6 per cent. moisture. The drying of the steam is due to 
its passage through the water of the regenerator. He 
spoke of the satisfactory operation of a regenerator plant 
at the works of the International Harvester Company, 
South Chicago, now known as the Wisconsin Steel Com- 
pany, and of the plant installed at the Vandergrift works 
of the American Sheet & Tin Plate Company, described in 
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The Iron Age of January 7, 1909. At the latter plant, a 
reversing bar mill engine exhausts into a Rateau low- 
pressure engine, delivering some 1700 kw. without increase 
of fuel. “Broadly speaking,” he added, “if it is considered 
that an ordinary reversing engine running non-condensing 
can by the Rateau process be made to develop 1500 kw., it 
will be seen that for a given amount of fuel more than 
twice the power is produced.” 


The Value of Mixed-Flow Steam Turbines 


The use of mixed-pressure turbines, he emphasized, 
brings about results which are far reaching. A turbine 
to which is delivered a homogeneous flow from the steam 
regenerator at the rate of 60,000 lb. per hour will be 
capable of delivering 2000 kw. on low-pressure steam, and 
if this turbine is made of the mixed-pressure type, it can 
very easily carry more than 3000 kw. on high pressure, the 
difference of power being due to the power developed by 
the turbine in the high-pressure section. It will then be 
capable of taking peak loads up to 3000 kw. 

J. A. Hunter, mechanical engineer of the American 
Sheet & Tin Plate Company, mentioned both the early and 
the later installations of regenerating apparatus. The first 
consists of a 500-kw. low-pressure turbine and a Rateau 
regenerator 40 ft. long and 8 ft. in diameter, with a capac- 
ity of 90,000 lb. of water at normal water level, receiving 
the exhaust from a 45 x 72-in. reversing mill engine. A 
back pressure of 3 lb. is maintained on the system by 
means of a relief valve set to blow at that pressure. A 
test of the regenerator showed that it would supply a suffi- 
cient amount of steam to operate a 500-kw. turbine at rated 
capacity for a period of 2 to 3 minutes. The recent instal- 
lation includes two 500-kw. mixed-flow turbines and an 
additional regenerator so ft. long and 9 ft. in diameter, 
with a capacity of 126,000 lb. of water at the normal water 
level. The regenerators have been arranged so that they 
may work in parallel, and when the installation was made, 
the exhaust from two 44 x 48-in. bar mill engines and 
several hydraulic pumps was added to the system. All of 
the exhaust steam is first passed through the oil separator 
of a feed-water heater, a sufficient amount of steam being 
retained in the heater to heat the boiler feed water. The 
remainder passes on to the regenerator and through the 
relief valve, if there is a surplus. 


Faulty Performance of Regenerators 


Prof. W. Trinks, professor of mechanical engineering 
of the Carnegie Institute of Technology, Pittsburgh, ex- 
plained that in several plants he had watched, the relief 
valve blew practically every time the reversing engine 
pulled a heavy load, and immediately afterward the live 
steam valve would open to the turbine, proving that steam 
absorption of the regenerator had been far from perfect. 
He mentioned a plant where the regenerator capacity was 
doubled after starting in the vain hope of doing away 
with these losses of exhaust steam. His point was that 
steam does not flow to the accumulator in a steady stream, 
but comes in puffs and gulps. “This passage of steam,” 
he continued, “occurs with the violence of an explosion, 
and the valve must be capable of opening and closing its 
full travel many times each minute without pounding it- 
self to pieces. Some of the valves required are over 36 in. 
in diameter, with moving parts the weight of which may 
reach as high as 1000 lb. and must oscillate up and down 
with a travel of some 6 in. or more for 25 or 30 times a 
minute.” He dwelt on this and other points more, how- 
ever, to suggest that some of the variables in the mathe- 
matical discussion of the author had been pverlooked when 
they might be sufficiently important to affect his results. 
He was also inclined to take with some caution the state- 
ment that the regenerator delivers steam with a practical 
absence of moisture. He felt that rapid evaporation means 
moisture carried with the steam, and referred to some 
tests published by Dr. Puppe, in Stahl und Eisen, in which 
moisture amounting to 24 per cent. was found in the steam 
delivered to the turbine, in spite of a large regenerator 
capacity. 


Performance of Regenerator Plant at Ensley, Ala. 


F. G. Cutler, steam engineer of the Tennessee Coal, 
Iron & Railroad Company, Ensley, Ala., called attention to 
the fact that Mr. Gasche’s paper brought out that the 
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capacity of a regenerator should be based on its capacity 
to absorb heat at high rates in relatively short periods 
rather than by its capacity to give off heat in time of 
deficiency over periods of 2 to 5 min. He referred 
briefly to some of the experiences of the No. 2 power- 
house of the Ensley plant, in which there are three 3000- 
kw. mixed-pressure turbines deriving their low-pressure 
supply mainly from two Mesta 55 x 66-in. twin reversing 
engines, driving a 44-in. blooming mill and a 34-in. rough- 
ing mill. The exhaust from these two engines is extremely 
variable on account of the stopping, starting and reversal 
of ‘the engine every few seconds, and the variation of 
work in each pass. 

As shown by continuous indicator cards the engines are 
each exhausting at the rate of over 300,000 Ib. steam per 
hour for short periods, while the average steam from each 
engine while rolling at an average rate is less than 100,000 
lb. per hour, and in spite of this wide fluctuation in supply 
of exhaust steam, the five regenerators furnish the tur- 
bines with a steady supply of low-pressure steam without 
loss at the back-pressure valve, although the regenerators 
have not capacity enough to supply the low-pressure tur- 
bines with a full supply of steam over a period of 2 
minutes. 

There are periods, he admitted, when the supply of ex- 
haust steam is greater or less than that necessary to 
operate the station, and at these periods there is either 
exhaust steam wasted, or live steam used, to make up the 
deficiency, but these do not both occur at the same time. 

The turbines are operated almost exclusively on low- 
pressure steam when the mill is in operation and when the 
mill is shut down high-pressure, steam is utilized that 
would otherwise have been wasted at the safety valves, 
although at no time is the back pressure on the engine car- 
ried above about 4 lb. gauge, and as these engines were 
operated non-condensing, the resulting power is obtained 
at practically no expenditure for fuel. The regenerators 
are of the induced circulation type and the size was deter- 
mined by an investigation of the mill engine operation by 
the aid of continuous indicators and a graphical plotting of 
an average mill cycle, from which the most economical 
capacity was calculated. 

Mr. Battu, in referring to the remarks of Professor 
Trinks, said that in the well-designed regenerator the 
relief valve will only open when the average amount of 
steam discharged by the mill engine is in excess of the 
low-pressure turbine requirements and after the regenera- 
tor had absorbed the maximum amount of exhaust steam; 
that if the low-pressure turbine requirements are less than 
the average amount delivered by the mill engine, it is self- 
evident that the valve must open and discharge the excess. 
He also emphasized that mixed-pressure turbines are 
capable of enormous overload conditions. He held that 
Professor Trinks had been unfortunate in witnessing the 
operation of plants in which the regenerators were not 
properly installed or proportioned. 

The paper was also discussed at length by R. S. Young- 
love, assistant mechanical engineer of the Illinois Steel 
Company, South Chicago; C. J. Bacon, steam engineer of 
the Illinois Steel Company, Chicago; D. Eppelsheimer, 
chief engineer American Rolling Mill Company, Middle- 
town, Ohio; J. N. Chester, consulting engineer, Chester 
& Fleming, Pittsburgh, and E. D. Dickinson, turbine engi- 
neering department of the General Electric Company, 
Schenectady, N. Y. 


The Laughlin-Barney Machinery Company, Union 


Bank Building, Pittsburgh, has received an order from - 


the Crucible Steel: Company of America for the installa- 
tion of an inverted type drilling machine in its Crescent 
works, Pittsburgh. This type of machine is an innova- 
tion in heavy duty drilling. The drills are forced upward, 
and the machine is designed to drill 54 to 1%-in. holes 
from 12 to 22 in. in crucible steel sections. The Laughlin- 
Barney Company has also taken orders for a number of 
Newton machine tools, including five large cold saw 
cutting-off machines and several rotary planers for in- 
stallation in the Pittsburgh district. It has taken the ac- 
count and has been made exclusive agent in the Pittsburgh 
district for the Foote-Burt Company, Cleveland, manu- 
facturer of a full line of high-duty multiple gang and 
arch-bar drills and special drilling equipment. 
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An Interesting Safety Device for Tilting Carboys 


A recent contribution to the safety devices now on the 
market is the Flaherty carboy inclinator, which has been 
brought out by the Carboy Inclinator Company, 1269 
Broadway, New York City. The device is intended to 
eliminate the danger which has heretofore existed in the 
carboy’s falling and breaking, thus injuring the workman 
by covering him with the dangerous liquids which are used 
in some manufacturing lines. To use the device, it is 
not necessary to raise the carboy from the floor, and this 
reduces the amount of effort required to handle the car- 
boy. Finally it is claimed that the inclinator is safe against 
spilling or splashing. 

As will be noticed from the engraving, the device con- 
sists of a set of curved rockers, a handle for clamping it 
in position on the carboy case and teeth for holding it 
securely in position. The inclinator is made of iron 
throughout, malleable castings being used. For con- 
venience in shipping, the inclinator can be taken apart in a 
few minutes and as readily reassembled. 

The inclinator is slipped over the carboy as shown in 
the engraving so that the flat strip at the left rests against 
the side of the case almost at the bottom. The straight 





A New and Interesting Device by Which Acid Carboys Can Be 
Tilted Safely Made by the Carboy Inclinator Company, 
New York City 


lever at the right is then thrown over through an arc of 
almost 180 deg. so that it is approximately parallel with 
the top of the carboy case and is at the opposite side of 
the handle. This clamp works with a cam action and 
forces the prongs shown just above the top of the case 
at the left into the wood while the hook at the right is 
forced into the opposite side and the inclinator is securely 
fastened in position. After this has been done, a slight 
pull on the handle, which is grasped in the man’s left hand, 
places the carboy on the rockers and it can be tilted to any 
desired position. The case is of course tilted more and 
more as the level of the liquid falls, until finally the carboy 
is inverted with the neck in a vertical position and the 
inclinator rests on the curve shown at the upper end. As 
soon as the liquid is all poured off, the carboy is returned 
to an upright position by a pull on the handle. If it is 
desired to use only a portion of the liquid at a time, it is 
a simple matter to bring the carboy back to the upright 
position. The inclinator is then removed from the case 
and attached to another one in the same way. 


The Roanoke Bridge Company, Roanoke, Va., is break- 
ing ground for an addition of 54 x 150 ft. to its present 
shop, which will increase its capacity to about 10,000 tons 
per annum. The branch offices of the company are located 
at Atlanta, Ga. Rock Hill, S. C., and Burlington, N. C. 
It is doing a general line of concrete substructure work, 
as well as steel work. 
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A New Portable Electric Drilling Machine 


In addition to the %, and % in. portable electri 
drilling machines which were illustrated in The /ron Age 
July 25, 1912, and January 9, 1913, the Standard Electric 
Tool Company, Cincinnati, Ohio, is building a 7%-in. ma- 
chine equipped with a screw feed. This machine is de- 
signed for use on direct-current circuits and is character- 
ized by a very rigid construction, the development of high 
power and the use of ball bearings throughout. The mo- 
tors used are of the series type and have the insulation of 
the windings impregnated by a special process. Case har- 
dened chrome-nickel steel gears which are supported at 
both ends and run in grease are employed to transmit 
power. 

A similar size of machine has been added to the line 
of alternating-current drilling machines. The mechanical 
construction of this style is simple and rigid and the elec- 
trical connection has been simplified to such an extent that 
the drills are practically fool-proof. They are designed 
especially for hard, continuous service. These machines 
can be connected to a lamp socket and will run without 
special attention. 

A special feature which is emphasized is that the mo- 
tors are non-racing. That is, the machine does not race 
when operating under a light load or idly, thus preventing 
the armature of the motor from burning out. A quick 
make and break switch gives the operator control of the 
drill at all times. 

As compared with the last previous machine built by 
the company, which was illustrated in The Jron Age, Janu- 
ary 9, 1913, this new machine has a screw feed by which 
the machine can be rested against a wall or other support 
and the drill point fed into the material by turning a 
wheel. The chuck used on the earlier machine was oper- 
ated by the insertion of a square key, but in the new ma- 
chine it is of the self-tightening type and is operated by 
the fingers. 


A Profiling Machine with an Automatic Feed 


A new automatic profiling machine has been built by 
the S. E. Spafford Machine Company, Hartford, Conn., for 
its inventor, Charles R. North, of that city. Two cams 
impart longitudinal motion to the work table and lateral 
movement to the head carrying the cutter spindles. Fig 
1 is a view of the machine itself, and Fig. 2 illustrates the 
cam arrangement. 

While the path of the cutter on the work is determined 
by the cams shown in Fig. 2, so that sufficient accuracy 
would be possible, they act in conjunction with the former 
pin of the cutter head and the forming block of the work 
table. The cam adjacent to the work head controls the 


cross-drive of the cutter spindle by a crank lever, while 
the cam at the rear drives the work table through a con- 
necting rod. The elasticity required in the connection 
between the cams and the work head and the table is pro- 
vided by springs. 


The camshaft is driven by a worm and 
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worm gear, a clutch permitting the drive to be engaged 
and disengaged at will. The clutch trips automatically 
when the work on a blank has been performed. Adjust- 
ment of the forming pin to the required depth of cut is 
secured by tapering the pin. 


No Tonnage Tax on Lake Ores 


MARQUETTE, Micu., February 22, 1913.—There will be 
no tonnage tax on the iron mines of either Michigan or 
Minnesota. This has been made clear by the action of 
the lower houses of the legislatures of both States. At 
Lansing, Mich., Representative Burns presented the prop- 
osition in inviting form. His resolution merely proposed 
an inquiry into the conditions surrounding the industry 
to ascertain whether the manufacture of iron and steel 
products in Michigan could not properly be encouraged 
by the imposition of a tonnage tax on ore that was not 
onsumed in the State. What Mr. Burns had in mind, he 
explained, was legislation that would make Michigan a 
greater beneficiary than at present from the millions of 
tons of rich ores that it produces annually. Considering 
the vote on the tonnage tax in the previous regular ses- 
sion, when the bill passed the House, and the purely ten- 
tative nature of Representative Burns’s proposal, the 
plan this year commanded a surprisingly small amount of 
support. The vote of the House killing the resolution 
reflected its belief that the mines should remain under 
the ad valorem taxation system and such a lack of faith 
in the economic feasibility of the steps by which Mr. 
surns proposed to encourage the development of an iron 
and steel industry in Michigan that it did not judge the 
plan worth the expense of an investigation. In the Min- 
nesota Legislature the tonnage tax was defeated on a 
close vote, 55 to 61. The bill was similar to the one vetoed 
by the late Governor Johnson. 


The Laclede Gas Company, St. 
Louis, officially announces plans for 
the construction of coke ovens near 
St. Louis with a capacity of 250,000 
tons of coke per year. The plant 
will cost $5,000,000 and will be lo- 
cated on a 200-acre site owned by 
the company at the southern end of 
St. Louis. The coal will be brought 
by river from the West Virginia and 
Pennsylvania fields. The determina- 
tion follows the recent increase in 
the price of gas oil, of which the 
company has been a great consumer, 
The new plant will be a by-product 
plant and the gas produced will be 
used in the public service distribu- 
tion plant of the company, while the 
coke will be sold for furnace, foun- 
dry and other use. The first con- 
struction will be of 56 ovens in one 
battery. The equipment will be of 


Device Invented by ; : 
the most modern and scientific type. 
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Belt-Driven Grinding and Polishing Machines 


Improvements and additions to the line of grinding and 
polishing machines built by the Excelsior Tool & Machine 
Company, East St. Louis, Ill, include three types of swing 
frame grinding and polishing machines and a surface 
grinding and polishing machine. Two of the swing frame 
machines are designed for motor drive, while the other is 
belt driven and is furnished with a counterweight to com- 
pletely balance it. This machine which is designed by the 
builder as its No. 8-A style is illustrated at the left of 
the accompanying engraving, while the type No. 8-B which 
is motor driven is shown at the right. The No. 28 sur- 
face grinding and polishing machine is illustrated in the 
central insert. 

In designing the No. 8-A swing frame grinding and 
polishing machine care was taken to completely balance 
all the operating movements and it is pointed out that by 
the use of counterweights the only objection to this type 
of machine has been overcome. This machine is self- 
contained and the equipment includes the necessary belts, 
counterweights and a spindle wrench. There are three 
sizes of machine built for handling 12, 18 and 24 in. grind- 
ing wheels and the bearings in all sizes which are lined 
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ery cloth. The construction of the machine is rigid and 
all the moving parts are balanced to avoid vibration and 
the bearings are made dust and oil proof. 

In the type No. 8-B swing frame machine, shown at 
the right of the accompanying engraving, it is intended 
that the motor shall partly balance the spindle end, while 
the backward and forward movement is balanced by the 
counterweight. In this design it is emphasized that easy 
movement is obtained as the arm rolls in the oblong end 
of the supporting rods, thus eliminating friction. This 
machine is intended for use in steel foundries and rail 
and frog shops where the service required is severe, and 
if desired can be attached to the hook of a traveling crane 
and raised or lowered as conditions may require. Like all 
of the grinding machines built by this company, it is self- 
contained and no special attachments or pulleys have to 
be fastened to the ceiling. 

In addition to the two types of grinding machines 
shown, the company also builds a third one which 1s motor 
driven. This machine is intended for use where there is 
a large amount of dust and dirt. The motor is mounted 
in the upper portion of the frame and assists in balancing 
the machine. The grinding wheel is driven from the 
motor through a belt passing over a pulley at the lower 





Type A Grinding Machine No. 28 Surtace Grinding and Polishing Mac t Type B Grinding Machine 
fhree New Belt-Driven Grinding and Polishing Machines Built by the Excelsior Tool & Machine Company, East St. Louis, III 
with babbit metal are of ample proportions and have oil en@ of the machine and one on the armature shaft. This 


or grease cups to provide lubrication. Turned and ground 
high carbon steel is used for the spindles and it is claimed 
that due to the method of completely balancing all the 


operative movements an area of 3 ft. square can be 

reached without undue exertion on the part of the 

operator 
Width of grinding surface, in. ; ee 18 
Length of grinding surface, in bas ca 36 
Wee GE GRUB, Tha nc cece vesscas ey : 13 
Diameter of drums, in............. ne haere 15 
Diameter of driving pulleys, in..... : 10 
Face width of driving pulley, ir eeu 4 
BG006; £.KUR. cccicscccsces gaia ; : 600 
WOR, UE. Adonataaeeehas . Shs artis ; 1,200 


The foregoing table gives the principal d:mensions and 
specifications of the No, 28 surface grinding and polishing 
machine shown in the small insert, which is designed for 
grinding and surfacing flat castings, such as parts of stoves, 
flat irons, valves and various kinds of tools, where it is nec- 
essary that the surfaces be accurately finished. In use the 
work is placed on the rotating belt the entire surface of 
which can be utilized and allowed to remain until the de- 
sired accuracy is obtained. The belt can be readily re- 
moved and replaced, and a tightening device is provided to 
give the required belt tension. The surface of these belts 
up in the same way as a polishing wheel with glue 
and emery 


is set 


and can be furnished in leather, canvas or em 


machine is also self-contained. 

All of the swing frame machines are built to handle 
grinding wheels having diameters of 12, 18 and 24 in. and 
the following table gives the principal dimensions and 
specifications which are the same for all three types: 


Diameter of emery a. Shticans 12 18 24 
Wheel speed, r.p.: aie ; 1,600 1,050 800 
Diameter of spindle, in een 17/16 115/16 27/16 
Width of belt, im. ‘ ce 4 4% 5 
Power required, hp : 3 5 7% 
Weight, Ib. ..... Fs 1,000 1,600 1,900 


The New York Air Brake Company’s report for the 
year ended December 31, 1912, shows total income for the 
year of $3,078,253, against $1,644,395 in 1911, and net 
profits of $572,380, against $47,799 in the previous year 
\fter the payment of dividends amounting to $149,886 in 
1912, a surplus was left of $422,494, whereas in the pre- 
vious year, after dividends of $449,658 were paid, there 
was a deficit of $401,859. President C. A. Starbuck states 
that the company has entered into an agreement with the 
Westinghouse Air Brake by which the former 
is licensed to manufacture under Westinghouse patents all 


Company 
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manutacture and ell ne stan ird ‘ 


ompanies 


julpment 





530 


Combination Offset Boring Head and Drill Chuck 

The line of combination drill and boring chucks made 
by the J. T. Flynn Mfg. Company, 1181 Porter street, 
Detroit, Mich., has been increased by the addition of a new 





Fig. 1—A New Type of Combination Offset Boring II 
Chuck Made by the J. T. Flynn Mfg. Company 
Detroit, Mich. 


combination offset type. The special features claimed for 
this chuck are a simple and compact construction, rigidity 
in use and ability to make adjustments rapidly 
jaws are used on all of 
the several made 
and two screws are em- 
ployed for making the 
necessary adjustments. 
Fig. I is an _ exterior 
view of the largest size, 
while Fig. 2 shows a 
chuck with a portion of 
the outer casing re- 
moved to illustrate the 
construction. 

The chuck illustrated 
in Fig. 1 has universal 
jaws, equipped with two 
screws. One of these 
controls the rapid ad- 
justment of the jaws 
and the other is what is 
known as the _ heavy 
duty or auxiliary screw 
The jaws are guided by 
a flange on each side 
measuring 34 x I in., as 


4 


Universal 


sizes 
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dial shown is graduated in thousandths of an inch to per- 
mit adjustment for counterboring, recessing and parallel 
boring and adapts the chuck for boring jigs and fixtures. 

The body is 4 in. in diameter and 3 in. long, thus giving 
entire use of the cross travel of the milling machine. The 
chuck is pierced by a %-in. hole and can be fitted to the 
spindle of a lathe, thus displacing collet chucks in working 
from long bars or for turning straight or eccentric pins. 
The chuck has a %-in. offset and will accommodate drills 
or boring bars up to a maximum diameter of 3% in. 

Two other types of chucks are built. One of these 
has a solid cross block with V and is graduated on the 
for different sizes of drills. The dial graduations 
are in thousandths of an inch, the same as in the chuck 
illustrated and conform with those on the face for locat- 
ing the cross block in a central position for the different 
drill sizes. A smaller size of chuck accommodating %-in. 
boring bars and having a boring range of 2 in. is also made 


face 


Combination Flanging and Shearing Machine 
For cutting circular metal disks from 14 to II0 in. in 
diameter from a square blank not exceeding % in. in 
thickness and then flanging them to a maximum hight of 





shown in Fig. 2 \ 

tension nut at the back A New Combination Machine for Cutting Disks from %-In. Metal and Flanging Them Built by the Niagara 
of the head forces the Machine & Tool Works, Buffalo, N. Y 

jaws against the _ in- 

side face of the sleeve, and as they are V-shaped, a three 2)4 in., the Niagara Machine & Tool Works, 639 Northland 
point bearing 1% in. in length, is thus given on drills or avenue, Buffalo, N. Y., has brought out a combination 
boring bars. The head is threaded to receive a shank and _ flanging and rotary shearing machine. The metal is first 
can be fitted to either vertical or horizontal milling ma- cut into a circular shape of the desired diameter and is 


The 


chines, drilling machines and turret or engine lathes. 





Fig. 2—A View of the Chuck 
Removed to 


with a 
Show the 


Portion of the Outer Casing 
Construction 


clamped between the two disks of the circle arm, after 
which the upper flanging roll is gradually brought down 
to form the flange. The capacity of the machine for 
flanging operations is disks ranging in diameter from 
18 in. to 12 ft. Two specimens of the disks which can be 
cut and flanged by this machine are shown on the floor 

As will be noticed from the accompanying engraving, 
the machine has two horizontal shafts driven at the rear 
by connecting gears. The lower shaft is connected in front 
through a pair of mitre gears with a vertical shaft support- 
ing the lower flanging roll, while the upper roll is mounted 
on the upper horizontal shaft which can be raised and 
lowered by a handwheel. A quick lateral adjustment for 
metal of different thicknesses is provided for the upper 
flanging roll. The clamping or circle arm is mounted on 
a base fastened firmly to the main frame and provision is 
made for adjusting the arm for different diameters of 
disks. The upper part of the clamping arm is fastened 
to the frame by two heavy shafts, also supporting a hold- 
down attachment which can be raised and lowered quickly 
by an eccentric lever. In this way, it is pointed out, great 
rigidity is secured. 

If desired, the machine can also be used as a circle 
shearing machine by removing the flanging rolls and sub- 
stituting a pair of cutters 
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Interstate Commerce Commission Action 


The Interstate Commerce Commission has acted in 
the following applications for relief with regard to iron 
and steel under the fourth section (long and short haul 
section) of the act to regulate commerce: 

Rates on Scrap Iron and Steel—Application of Nash- 
ville, Chattanooga & St. Louis and other railroads —*“This 
application (No. 7808) asks for authority to establish a 
rate of $1.90 per net ton for the transportation of scrap 
iron and scrap steel, all kinds, except old rails for relaying 
purposes, minimum weight 40,000 lb., from Nashville, Tenn., 
to Alabama City, Ala., and group, and to Anniston, Ala., 
and group, without observing the long and short haul pro- 
vision of the fourth section of the act. * * * The said 
application is hereby granted.” 

Rates on Sheet Iron, Etc—‘“This application (No. 
7845) asks for authority to revise commodity rates on 
sheet iron and sheet steel, as described in the application, 
from Buffalo, N. Y., and on iron roofing, as described 
therein, from Buffalo, N. Y., Erie, Pittsburzh, Pa., Wheel- 
ing, Parkersburg, Huntington, W. Va., and Portsmouth, 
Ohio, to Chattanooga, Tenn., based on the sum of the in- 
termediate rates to and from Cincinnati, Ohio, without ob- 
serving the long and short haul provision of the fourth 
section of the act. * * * It is ordered, That pending 
the action of the commission upon any of the applications 
for relief from the provisions of the fourth section filed 
by the carriers or their agents on or before February 17, 
IQII, respecting rates on sheet iron and sheet steel and 
iron roofing from points of origin hereinbefore described 
to Chattanooga, the petitioners herein be and they are 
hereby authorized to establish rates on said commodities 
as described in the application * * * based upon the 
sum of the intermediate rates to and from Cincinnati, 
Ohio.” 

In each case it is stated that the commission does not 
approve any rates that are filed under the authority 
granted, all such rates being subject to complaint, investi- 
gation and correction if in conflict with any other pro- 
vision of the act. 

Investigation of Rates on Iron Ore, Etc-—The commis- 
sion has begun the preliminary work in an investigation 
which it decided upon some time ago, experts being de- 
tailed to collect information to be used as the basis of 
interrogatories by the commission when ,it begins taking 
testimony in connection with rates on iron ore, iron and 
steel and their products, and cement. The commission has 
assigned the preliminary work to Commissioner Clements, 
and he states that the investigation will begin in earnest 
some time this spring, probably the latter part of April. 
The investigation decided upon is a comprehensive one, 
and is sure to attract the closest attention in the iron and 
steel trade. Every railroad in Official Classification terri- 
tory is named as defendant in the proceeding, and after 
the taking of testimony is begun it is believed that all the 
large iron and steel companies will be participants 


Not Limited to Local Insurance 


President A. J. Lindemann of the Workmen’s Compen- 
sation Mutual Liability Insurance Company of Milwaukee, 
Wis., calls attention to an erroneous statement regarding 
the scope of that company which appeared in The Iron 
Age of February 20. The assertion was made that the 
company is a local institution and will not seek member- 
ship outside of the city of Milwaukee. Mr. Lindemann 
says that for the present it will do business in the State 
of Wisconsin, but it is expected that the company will 
become very large and be an important institution in con- 
nection with the general development of workmen’s com- 
pensation. The company is working in strict accord with 
the laws of Wisconsin, operating along scientific lines in 
keeping with the latest modern developments of this phase 
of the insurance business. Its office is in the Majestic 
Building, Milwaukee. 


The National Wire Products Ltd., whose head office 
is at Montreal and principal works are at Port Arthur, 
Ont., will issue $450,000 4 per cent. cumulative preferred 
stock. 


THE IRON AGE 





537 


New Sensitive Bench Drilling Machines 


Two new types, or more properly speaking, two re- 
designed types, of sensitive bench and column drilling 
machines have been placed on the market by the Francis 
Reed Company, Worcester, Mass. The changes made in- 
clude a box type of construction throughout, the increas- 
ing of the number of spindle speeds from three to six 
and the use of a special type of belt tightening device at 
the lower cone pulley on the column. Fig. I is a view of 
the bench type and Fig. 2 shows another type which is 
operated by foot treadle, although mounted on a bench. 

Both styles of machines possess a large capacity for 
drilling holes up to a maximum diameter of 4 in. The 
spindle in both machines has a bearing extending the whole 
length of the quill and is provided with a ball thrust. 


The end of the spindle is turned to fit all standard makes 

In the 
lever 1s 
full traverse of 5 in. by the foot lever, thus 
If desired, 


of chucks and is finished with a two-jaw chuck. 
No. 27 style, which is illustrated in Fig. 2, the 
moved to its 


leaving both hands free to hold the work. 


Fig. 1—The No. 26 Machine Fig. 2—The N 7 Macl 
Two Redesigned Sensitive Bench Drilling, Machines Recently Placed 
on the Market by the Francis Reed Company, Worcester, Mass. 
the hand lever can also be used on this machine. In both 


of these machines the cone pulley at the back slides to 
tighten the belt and has a push screw. The bearings in 
these new machines are bored out, no babbitt being used, 
as was the case in the older type, to line up some of the 
bearings. 

These machines are made in two sizes, 14 and 20 in., 
and the following table gives the principal dimensions 
and specifications of both: 


Maximum size of drills used, in... Se a : “4 
Minimum spindle speed, r.p.m............ 600 
Maximum spindle speed, r.p.m...........-- . 2,400 
Minimum distance between chuck and table, in 9 
Maximum distance between chuck and table, i: 14 
Diameter of table, in........ Hesit 11 
“Treeetes Ot GG Miia c.cen disses dis « 5 
Traveree of spindle; ii. oo. os sadbas cic es 5 
Diameter of spindle, in........<.+..... bao % 
Diameter of smallest cone pulley step, in.... 3 
Diameter of largest cone pulley step, in.. 5 
WeGes: OF CEIVED BORE: TBs vccekc cacccdeccuc oo 1% 
Diameter of tight and loose pulleys, in......... 5 
Diameter of larger spindle driving pulley, in... 514 
Diameter of smaller spindle driving pulley, in.... 3% 
Speed of countershaft, r.pimy..........--00e eee 900 
Space required on bench, @..............+-.- 16x 18 


In addition to these two machines the company also 
builds two designs for mounting on a pedestal. In the 
case of the floor type with the foot treadle, the rod con- 
necting the treadle runs up inside the pedestal and the 
column. 








A Symposium on Sound Steel Ingots 


The Papers and Discussion of the Wednes- 
day Morning Session of February 19 of the 
American Institute of Mining Engineers 


An important meeting of steel makers and steel users for whom the production ‘of the sound steel 
ingot has direct vital interest was held in New York City on Wednesday morning, February 19. It was_a 
session of the annual meeting of the American Institute of Mining Engineers given over to the Iron and 
Steel Division of the Institute. Several important papers on the sound ingot were presented, and there was 
a large gathering of engineers of railroads and other consuming interests and of steel makers and metal- 
lurgists. The result was the dissemination of an unusually large amount of valuable information, but at 
the same time there was an atmosphere of expectancy which was not entirely dispelled until the last few 
moments of the session, when it became apparent that most of the steel works representatives did not yet 
feel it expedient to take the engineering public into their confidences or to tell of their latest investiga- 
tions. The practical sides of the problem were effectively displayed in the placarding in large letters on 
the front wall of the meeting room, in the Engineering Societies’ Building, of four questions which many 
of the speakers undertook to answer. These questions were: 1. Is the present method of getting rid of the 
pipe by cropping, a safe and reliable device for making sound steel? 2. Is it desirable to 


increase the 
amount of metal arbitrarily cropped off the top of an ingot, and, 


if so, what would be a fair excess price 
to pay for cropping off 20 per cent? 3. Is it commercially practicable to make ingots without pipes or blow- 
holes, and what additional expense of manufacture would be justified to accomplish this result? 4. What 
process for making pipeless ingots seems the most promising of commercial success, and why? 


Iron and steel metallurgy received conspicuous atten- the American Institute of Mining Engineers will require 
tion at the annual meeting last week of the American In- that the applicant is already a member of the Institute. 
stitute of Mining Engineers. One whole day was given The coalescing of the two bodies must be ratified by a 


over to the Iron and Steel Division, 
which had made such a distinct mark 
for itself at the Cleveland meeting 
last October. Wednesday morning, 
February 19, was taken up altogether 
with the consideration of papers deal- 
ing with the sound steel ingot, while 
the afternoon of that day was occu- 
pied with a number of different sub- 
jects, including cast iron, the micro- 
structure of iron sinter, the valuation 
of iron mines and the design of the 
open-hearth furnace for producer gas. 
The voluminous character of the in- 
formation bearing on the steel -ingot 
is such that it has been necessary to 
hold over until the next issue the ac- 
count of the Wednesday afternoon 
meeting, so that the subjoined review 
covers practically the morning iron 
and steel session alone. 

This meeting of the Institute was 
its 104th, and was held on February 
17, 18 and 19. It was an important 
one as regards its government, for at 
the business meeting, held on Feb- 
ruary 18, it adopted a set of bylaws. 
These, among other things, pro- 
vide for a governing board of. di- 
rectors of a different classification and 
numerical strength than before and 
for the selection by the board of a 


membership vote of the Society. 

The meeting also voted against es- 
tablishing a grade of junior member; 
against making the formation of local 
sections mandatory with the directors, 
but instead that it should be permissi- 
ble; that members delinquent in dues 
should be allowed less time for pay- 
ment than formerly, and that the as- 
sistant treasurer should hold no other 
office. The land committee, through 
Dr. James Douglas, reported that 
$50,125 of the total remaining indebt- 
edness of $68,000 of the Institute’s 
portion of the cost of the land occu- 
pied by the Engineering Societies 
Building had been subscribed and in- 
dividuals stood ready to make up the 
deficit if other members did not con- 
tribute the difference. As mentioned 
last week, Charles F. Rand, president 
Spanish American Iron Company, is 
the president of the Institute and por- 
traits of both Mr, Rand and Secretary 
Stoughton are here reproduced, and 
following the account of the Wednes- 
day morning session will be found 
biographical sketches of the careers of 
these two officials. 

There were four announced con- 
tributions relating to steel ingots, and 
these papers were all presented be- 





secretary, instead of electing him by fore the general discussion was taken 
a membership vote. In last week’s eee Fs RAMS up. The first of these was by Dr. 
issue were enumerated the members President American Institute of Mining P. H. Dudley, consulting engineer, 
of the new board, and this board on Sagineers rails, tires and structural steel, New 
Wednesday afternoon elected Bradley York Central lines, covering not 
Stoughton to the office of secretary of the Institute only the piping and segregation of steel ingots but also 

One of the important actions of the business meeting ductility tests for ails. The second was by 
was the favorable vote on a union with the Institute of the Dr. E. A. Beck, of the Goldschmidt Thermit Company, 
Mining and Metallurgical Society, an action which, it is on the use of anti-piping thermit in casting steel ingots. 
thought, provides in a measure for the special classifica The third was by Emil Gathmann, of the Gathmann 
tion of “fellow,” which had been proposed as the highest Engineering Company, Baltimore, bringing out his com- 
grade of membership. As will be recalled, in the dis mercially used ingot molds. The fourth was the paper 
cussion of this subject in the Cleveland meeting, reported by Benjamin Talbot, of Middlesbrough, England, presented 


in The Iron Age of November 7, 1912, the establishment before an informal meeting of the Iron and Steel Divi- 


of the proposed grade was not looked on with favor, but sion of the Institute, November 7, 1912, but including 
membership in the Mining and Metallurgical Society.of ‘some contributions to the discussion received after the 
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meeting. With these papers may also be included one by 
Capt. Robert W. Hunt, comparing the results of the prac- 
tice of rolling rails of the same specification with reheated 
blooms and by the direct process without reheating. Fol- 
lowing may be found all these papers, and finally the 
general discussion from the floor, for, while Capt. Hunt’s 
paper was not actually presented owing to the expected ar- 
rival of the author up to the time of the adjournment of 
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the session, it had been distributed. The discussion natur- 
ally took up largely the question of rail structure owing 
to the importance of ingot structure to rail condition, 
and also brought up the practice devised by Sir Robert 
Hadfield of England, and an interesting process, which has 
not yet been described in detail, developed with crucible 
steel in the works of the Simonds Mfg. Company and in- 
volving the compression of the ingot 


Mill Treatment and Ductility Tests of Rail Steel* 


H. DUDLEY 


Bessemer steel of 0.10 to 0.15 per cent. of carbon, for 
splice-bars, spikes and tie-plates, rises in setting and is 
cast in bottle-mouthed molds, which must be capped to 
prevent an overflow from the top. This grade of steel 
rises in the molds and makes a longer ingot than the 
volume of molten when first teemed. The ingots 
which are allowed to cool and then cut open, show pat 
ticularly in the upper part, large occluded blowholes, and 
when they are not oxidized or contain foreign matter 
weld more or less completely when the steel is rolled or 
forged about 1100 deg. C., and it is in this way that the 
blowholes are closed in the low-carbon steels. 

Boiler-plate and firebox steel often contains more or 
less minute laminations, which are the remains of small 
blowholes forming after the setting metal has reached 
a pasty condition. The blowholes in the 
steels have not been prevented by using 
though the ingots are slightly improved so 
soundness of the steel is concerned. 
also rises in the molds in setting. 

Ingots of rail-steel containing 0.50 to 0.75 per cent 
of carbon are of entirely different character when they 
are sufficiently deoxidized to form 
comparatively pure steel, as a well- 
defined shrinkage cavity forms. This 
important fact should be remembered 
in discussing rail-steel, for the greater 
the degree of its deoxidation, the 
larger will be the difference between 
the inclosed volume of hot fluid metal 
in the mold and the cooler resulting 
set metal, and the still proportionately 
less volume, should the ingot be al- 
lowed to become cold before equalizing 
the heat and rolling. We must deal 
with three conditions or stages of the 
steel : 


steel 


law-carbon 
deoxidizers, 
far the 


This grade of steel 


as 


1. The greater volume of hot mol- 
ten metal. 


2. The less volume of hot set metal. 


3. The least volume of cold metal 
in the dimensions of the rail sections. 

The exterior blowholes in the out- 
side walls of the ingots can be pre- 
vented from forming by sufficient de- 
oxidizers, as silicon, ferrotitanium, or 
their combination, and aluminum. The 
last has been extensively used, but all 
of its oxidation products do not always 
escape from the metal, and it should 
not be used when the steel is to be 
subjected to the present heavy steel 
wheel-loads. 


The silicon content for rail-steel 
now ranges from 0.10 to 0.20 per BRADLE} 
cent., to make it sound and prevents Secretary American 
small blowholes from forming in the Engit 
setting metal. 

When sufficient deoxidizers are used to purify effi 


ciently the steel, then, as must be expected, a small cavity 
starts to form in the top under the cap of the ingot in the 
setting steel, as already described, and its development 
should be retarded by stripping the ingot and promptly 
charging into the reheating furnace. 
Rail ingots no longer allowed 


are to cold 


become 





*Large portion of the paper presented under the title, “Piping 
Segregation of Ingots of Steel and Ductility Tests of Rail 
Dr. Dudley is consulting engineer, rails, tires and structural steel 
New York Central Lines. 


and 
Steel.”’ 





NEW YORK CITY 
before being charged into the reheating furnaces for 
blooming The size and length of the ingots must be 


taken into consideration, for in those ingots of which the 
length is from four to five times the width of the base, 
the steel will set on the interior walls long before their 
vertical shrinkage of hot to cold metal has occurred, and 
this increased length will add proportionately the 
volume of the interior piping or shrinkage cavity. 


to 


Ingot Size in Relation to Rail Sizes 


It was customary a few years ago to teem ingots which 
were only 18x 20 or 19 in. square, and roll four lengths 
of 100-lb. 33-ft. rails. The hight compared to the base 
was so great that before any shrinkage occurred in the 
vertical hot ingot walls, the interior shrinkage cavities 
developed so large they could not be prevented entirely 
from forming, even by prompt charging of the ingots, 
after stripping, into the reheating furnaces to equalize the 
heat for rolling. 


The 33-ft. r1oo-lb. rails rolled from  four-rail- 
length ingots of the long type developed in _ the 
track a great many split heads and some true pipes, 


the product from two or three mills 
being quite pronounced in this respect. 
Of rails which were rolled during Au- 
gust and September, one purchaser re- 
moved in less than six years’ service 
more than 10 per cent. for split heads. 
The trackmen would report these rails 
as piped, for the segregated metal in 
the head would crack under the fillet 
and admit the air, which would soon 
discolor the interior surface, and 
these were considered as piped rails 
There in some instances a true 
pipe or shrinkage cavity when rolled, 
which extended into the center of the 
web and well up into the head. The 
trackmen, however, were not able to 
distinguish between the true piped rails 
and the split heads, and it was some 
time before the latter were attributed 
to segregation and slag _ inclosures, 
which, when recognized, were nearly 
prevented in subsequent manufacture 
of rails 

When the mills began to make 


rail 


was 


33 
ft. s and teemed them in the same 
ingot molds which had been used for 
30-ft. rails, and then rolled them in 
four 33-ft. lengths for 1oo-lb. rails, a 
great many ingots were not stripped, 
weighed and charged into the reheat- 
ing furnaces with sufficient promptness 





to prevent a number of piped rails, as 
TOUGHTON the requisite mill practice to check 
Institute of M them was not then comprehende 
eers 


under the changed manufacturing con- 
ditions 
Che segregation was also large, and in 1908, for the 
New York Central Lines, I confined the rolling of Besse- 
mer and open-hearth rails in the United States mills to 
33-ft. rail-length ingots i 
upon the base. It was 


cations for the New York 


ngots of from 2.5 


three for those of about 19 in 
also stated in the specif 
Central Lines that short, 
to 3 times the length of the 
the base required for 

lb. weight, teemed in olds 20x 24 
practice, with practically comp 


The 


square 


stubby 1 
width of 
about & 


were Ingots of 
in., and, 
imination 
l l only 


rails 
200 n 


] 


in good mill 





of piped rails 





blooms, however 





540 


rolled in three rail lengths at a time. 
of about 12,000 lb. weight, have been used for eight 33-ft. 
basic open-hearth 100-lb. rails where the ordinary rail- 
mill equipment had not been installed. 
bloomed and then shipped to a 
and rolled, and but 
manufacture. The 


Ingots 25 x 30 in., 


The ingots were 
mill to 
a few piped rails were found during 


track fulfill the 


rail be reheated 


rails in the 


require- 

ments of safety and severe service. 
The large mass of metal in the short ingots does not 
quickly cool, and from the teeming of from 60 to 8o ton 


melts the ingots would be charged into the reheating fur- 
and before all the metal 
with but a trace of a started. 
from the 


then to the 


naces in I hr. 30 min., interior 
had set, 


The 


open heart] department to the 


shrinkage cavity 
distance run by the ingots on their cars 


strippers and 





Fig. 1 Fig. 2 
Cavities in Ingot and in Crop from Bloom of Companion Ingot 
reheating furnaces aids to consolidate the hot metal in 


the center of the moving ingots. 


Cutting Cold Ingots to See Shrinkage-Cavity Volume 

Ingots have been teemed and stripped in the ordinary 
manner, then taken to the reheating furnaces and when 
ready for rolling taken out, allowed to cool, and when 
cut, as would be have shown a shrinkage 
cavity. The from the companion ingots, when 
promptly charged into the reheating furnaces and rolled 
as in proper mill practice, would show only a small trace 
of the cavity compared to that in the cold cut ingot. 

I do not know where similar comparisons will be 
found outside of my own work of cutting ingots which 
have been allowed to cool,. and also cutting blooms of 
companion ingots as rolled under the practice of 
to-day. The mill-practice to secure pipeless 
rails must be understood, and the time-limit from teem- 
ing, stripping, weighing and charging into the reheating- 
furnaces, involves definite relations to the mass of metal, 
its chemical composition, the length of the ingots and size. 

Che specifications for the New York Central Lines re- 
quire that as soon as the ingots are stripped, they should 
be charged into the reheating-furnaces to prevent the 
setting steel to cool from its molten temperature to that 
of cold metal and thus avoid the formation of the full 
shrinkage cavities in the ingots. It has been shown, by the 
cutting of a large number of blooms, that the shrinkage 
cavity in the top of the hot ingot is not more than 1/20 to 
1/30 of the size of that formed by permitting the ingot 
to become completely cold before it is put into the re- 
heating-furnace for rolling. 

There are only 25 piped rails known to have been 
found subsequently in service in the track in 65, 70, 75, 80, 
95, and 100 Ib. sections out of about 1,100,000 30-ft. rails, 
of which the length of the ingot was not over but under 


expected, 
bl sOTMS 


best 
necessary 
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three times the 
stripped by 
horizontal 
abandoned 


width of the base. The ingots were all 

hand in the teeming-pit and charged into 
reheating-furnaces, a mill-practice long since 

Many 0.06 per cent. phosphorus and 0.60 to 
0.65 per cent. carbon rails are still in freight- and branch- 
line service. Some split heads have developed in these 
rails, due to segregation and the heavy service to which 


been subje ‘ted 
Designating Rails by Position of Metal in Ingot 


co-operating in the manufacture 
in 1892 to indi- 
ts and stamped on the web 


at the mills 


inspection 


| Was 
and of rails and commenced 


cate their position in the ing 


the top, middle and lower rails the letters A, B, C, 
respectively. This was for the purpose of studying their 
subsequent wear and behavior in the track. The practice 
has been so instructive that designating the rails by letter 


for identification in the track has become general for the 
United States. 
The A 


which 


larger percentage of oxides, 
rose in the steel before completely setting in the 
ingots, and wore faster than the B or C rails under the 
trafic. The breakages, however, have been slight 
B or C rails after their many years of service. 

The ingots were teemed with sharp corners in the 
molds, of about 2.5 in. radius, and in the A rails partic- 
ularly, oxides and slag were entrained in the corners by 
the columnar structure of the setting steel. The gauge- 
corner of the A rails would show indications of 
breaking down and spawling to a greater extent under 
the heavy traffic than the B or C rails. It was possible, 
after the rails were in the track 8 or 10 years, to identify 
by casual inspection the A rails from the B or C rails, 
by the more frequent spawling on the gauge-side corner 
of the head. 


rails contain a 


Same 


in the A, 


side 


Use of Deoxidizers to Secure Sound Steel 


The views of Benjamin Talbot and Sir Robert Had- 
field are old, as to the desirability of completely elimi- 
nating blowholes and causing the steel to set sound at 
the risk of producing a shrinkage-cavity, which must be 
checked from full development, and have been held and 
practiced by me for the past 30 years in the production 
of ingots for steel rails. The deoxidizers, aside from 
the manganese, should be sufficient to cause the steel to 
set sound, as is shown in the metal of the cut ingot, Fig. 1, 
without blowholes nearly to the extreme top of the cold 
ingot. 

The suggestions of Mr. Talbot and Sir Robert Had- 
field, to use a large percentage of aluminum in the ingots 
to reduce more completely the oxides, I do not consider 
advisable, from the difficulties already experienced with 
aluminum so used in rail-steel for our heavy wheel-loads. 
It would be better to use silicon or a combination of sili- 
con and ferrotitanium to secure the desired results. We do 
not use as high percentages of silicon in steel as is em- 
ployed abroad, except for tires. 

It is now found for our heavy wheel-loads and severe 
service in the low temperatures of several of the im- 
portant trunk lines that the high-silicon tires break more 
frequently than those in which the content is lower. The 
suggestion to use from 0.3 to 0.4 per cent. of silicon in 
rail-steel without’ modification of the other chemical con- 
stituents would involve the risk of many rails breaking 
from the slipping of the drivers upon the rail heads. We 
must proceed with proper caution in introducing deoxi- 
dizers which remain (or their, oxidation products are 
liable so to do) in the bath of steel. Ferrotitanium, while 
more expensive than either aluminum or silicon, also acts 
as a flux, and can be used without danger of leaving its 
oxidation products in the well-made bath of steel. 


Segregation of Basic Open-Hearth Steel-Ingots 


The segregation of Bessemer ingots has been studied 
extensively, but the basic open-hearth ingots for steel- 
rails and wheels have not received requisite attention. 
I have studied their segregation in several ingots, but do 
not find it as great in well-purified steel as might be ex- 
pected from Bessemer, which contains two or more times 
the impurities of phosphorus and sulphur. Well-melted, 
purified basic open-hearth steel sets quietly and the segre- 
gation becomes less in degree. 

The Illinois Steel Company, at Gary, when rolling rails 
for the New York Central Lines in 1912. at my request 
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charged an ingot weighing 8100 lb. into the reheating 
furnace as in ordinary mill-practice. In about 2.5 hr., 
when in condition to roll, it was set outside the furnace to 
cool. The ingot was 20x 24 in. on the base and poured 
73 in. long. 

The shrinkage cavity shown in the cold cut ingot, 
Fig. 1, is fully developed from hot to cold steel, and is 
more than 20 times larger than in the bloom crop of the 
rolled companion ingot as charged in the mill 
practice Charging the ingot 10 or 15 min. earlier would 
have prevented even as large a 


usual 


shrinkage-cavity as found, 
in the bloom crop, though it shows that 1.4 per cent. of 
sound metal was cut off in the usual discard and 0.75 in. 
in depth was planed from the center of the bloom and the 
small cavity was entirely removed. The 
8 x 8 in. bloom, 46 in. long, from the ce 
was split to examine the shrinkage-cavities and segrega- 
tion; see Fig. 2. 


crop from the 


npanion mgot 


Drop and Exhausted-Ductility Tests for Open-Hearth Rails 


The exhausted-ductility tests for the purification of 
the steel were introduced into the specifications for the 
New York Central Lines in 1910 to secure from the pre- 
ceding 18 years’ experience with the elongation tests Bes- 
semer rails of sufficient toughness to withstand the low 
temperatures in the Mohawk valley of 20 to 30 deg. below 
zero, though 40 deg. is often reported by the trackmen. 

The ductility which is possible for a given composi- 
tion, size of ingots, section and other points of manu- 
facture, has been practically ascertained, and it is to see 
by the exhausted-ductility tests whether or not it is secured. 

It requires but a moment to stamp the crop of the rail 
with the 6-in. spacing bar of seven points before placing 
the butt on the supports of the drop-testing machine 
The elongation of each of the six marked inches on the 
test butts after the drop is measured by a flexible rule, 
and the increase in hundredths of an inch per inch indi- 
cates the per cent. of elongation. It takes but a moment 
to test the butt, and the exhausted ducility is obtained 
in three or more blows, though it is measured after each 
blow and recorded. The lower carbon content of the 
specification gives one range and the maximum content a 
higher range, and the mean carbon content is between 
the two. One of the three can be used as may be neces- 
sary in locations for safety, speed and wheel-loads of 
service. 

The term ductility in the specifications for the New 
York Central Lines is used in the sense of tenacity and 
toughness of the steel, the exhausted ductility being its 
measure. This also becomes a soundness test for seams, 
segregation, slag inclusions and other foreign matter in 


Proportions of the Mold 


BY EMII 


In presenting this paper I will attempt to answer cer- 
tain questions proposed at this meeting and describe and 
illustrate methods of producing sound steel in an econom- 
ical and hence commercial manner, which are adaptable 
to the production of practically all steel manufacturers, 
by readily effected rational changes in the methods of 
casting, cooling and subsequent handling of the ingots. 

In some of the high-grade mills of America, where it 
is essential to obtain perfectly sound billets or blooms, 
it is the practice to discard from 35 to 40 per cent. of the 
crop- or pipe-end, and even with this excessive discard, 
secondary pipe or shrinkage-cavities are frequently dis- 
covered during subsequent working of the blooms and 
billets into their various manufactured products. The 
usual discard of from 10 to 20 per cent. from the crop- 
end of the ingot, which is made by the present generally 
employed methods of form and solidifying of the castings, 
certainly does not give the slightest assurance of the 
salable product being physically sound or chemically 
homogeneous. I am aware that in the past there has 
been and at the present time there still is a decided dif- 
uu. 


“The author of this paper, printed nearly in full, is consulting 
engineer of the Gathmann Engineering Company, and his process 
is used in some of the plants of the Crucible Steel Company o1 
America. 
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the web or head of the rails, and is better than the special 
mick-test in other specifications. 

The elongation and exhausted-ductility tests are made 
‘oncurrently with manufacture at the plant under the 
drop-testing machine on 4 or 5 ft. lengths of the top crop 
of the rail bars. The butts are tested within 3 hr. or less 
after the ingots of a melt are teemed and rolled, and the 
facts as to the full ductility of the steel as made and rolled 
re available for the manufacture of subsequent melts. 
The heavy body of slag over the top of the molten steel 
in the ladle did not allow sufficient heat to escape to 
modify the ductility in well-made steel from the first to 
the last ingot poured. 


Conclusions of Present Basic Open-Hearth Rail Manufacture 


1. The chemical composition should provide for sound 
steel of ample physical properties of tenacity and tough- 
ness rather than hardness combined with brittleness. 

2. The impurities, phosphorus and sulphur, should be 
of minor content so the bath of metal can be purified to 
produce the large percentage of toughness and ductility 
due to the specified chemical composition. 

3. The ingot should have such relations of area of 
base compared to the hight and weight that under good 
mill practice and suitable deoxidizers it can be made with 
controlled segregation and only a trace of a shrinkage 
cavity in the top; then, when bloomed under its equalized 
initial heat, it is rendered pipeless by the usual 8 to Io 
per cent. discard. 

4. Aluminum can be replaced and silicon partly, as 
deoxidizers, with advantage by the use of ferrotitanium 
to purify, solidify and check segregation in rail, tire and 
axle steels, and also some of the lower grades of carbon 
steels where great purity is desired. 

5. The ductility and elongation tests to date furnish the 
best and only prompt means of determining the degree 
of purification of the steel per melt as it is made by indi- 
cating the physical properties secured before another melt 
is tapped from the same furnace, and is of decided advan- 
tage to the manufacturer as well as to the consumer. 
These tests are so advanced that they must be applied 
with knowledge and understanding for proper results, 
and not made mechanically for specified records. 

6. Every process or step of the entire manufacture of 
the steel and rolling and finishing of the rails must con- 
tribute its part to secure the highest quality of the prod- 
uct incident to the chemical composition. 

7. Specifications should be drawn to indicate some of 
the major necessities of the consumer, and the tests and 
inspection conducted in a spirit to aid and invite the 
co-operation of the manufacturers to meet the progressive 
requirements in rail steel. 


to Make Sound Ingots 


BALTIMORE, MD. 


ference of expert opinion as to what constitutes physic- 
ally sound steel. 

Physically sound steel, as I would classify it, must be 
free from blowholes as well as pipe. The line of de- 
marcation between harmless and, harmful blowholes is 
exceedingly difficult to define. It is certainly the better 
and safer practice to eliminate blowholes from the sal- 
able portion of the and to form a well-defined 
shrinkage-cavity or pipe at the upper crop-end of ingot. 


ingots 


The higher grades of steel are all piping-steels. Is not 
their superior physical quality due to this fact as well as 
to their better chemical composition? Such is the case, 
in my opinion. Steel has frequently been chemically ex- 
-ellent in the furnace or ladle but of very poor or in- 
different quality in the ingot and in the subsequent manu- 
factured shapes. 


Investigation with Different Shape Ingot Molds 


It has been my experience that the freezing or solidi- 
fying of an ingot which has been practically deoxidized 
or, as the term is used, “killed” in the mold, depends 
entirely upon the shape of the horizontal cross-section 
of the ingot at its various planes from top to bottom, 
and also upon the thickness and consequent heat-absorp- 
tive power of various parts of the mold walls. This will 
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be best understood by referring to an experimental group 
of four ingots, each of same actual volume and weight 


cast of crucible-steel from same heat and ladle. Ingot 
No. I was cast in a mold having uniform thickness of 
walls from top to bottom; the section at the lower por 


tion was widest and thus the slowest to cool. The oxi 
dized pipe extended approximately 60 per cent. of the 
vertical length and mass of the ingot and could be traced 
within 10 per cent. of the bottom. This ingot was shaped 
similar to those used in ordinary open-hearth practice 
with big end down, but had the same cross-sectional area 
of metal at the upper as at the lower portion, this area 
being rectangular at the upper portion and approximately 
square at the lower portion. The factors are respectively 
4 x 4 at the lower and 3 x 5% at the upper portion 

No. 2 showed an ingot of similar cross-sectional area at 
the top as at the bottom, viz., it being 4 in. square at both 
top and bottom. The oxidized pipe in this instance ex- 
tended 33 per cent. of the vertical depth and volume. The 
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and teemed ingot (approximately from 8o to 85 per cent.) 
and retard the cooling of the uppermost portion of the 
ingot, thus causing the upper portion to remain liquid 
longer and to act as a feeder. The upper portion of the 
ngot does not actually remain liquid much longer than in 
the usual practice for similar cross-sectional area, but as 
the cooling of the lower portion is greatly hastened a 
differential in cooling is obtained, which is really what is 
to be desired. Similar results have been obtained by em 
ploying firebrick, or heating of the upper part of the 
ingot by coke, charcoal or the like; but these methods 
usually offset any saving in a reduction of the crop-ends. 
by their cost and delay in application. 

In ordinary big-end-up practice, where sufficient taper 
or differential in distance from the vertical axis to the 
surface of the ingot is given, to accomplish any notable 
reduction in depth of piping, the actual cross-sectional area 
of lower part of the ingot is much less than that at the 
upper part, hence the depth of pipe is not the true 


a 
a 4 


Oe ied eee 


er, 





Fig. 1—Piping in Ingots Cast in Different Shape Molds 


ingot below the oxidized pipe was sound. This ingot was 
cast in a mold similar to that used in ordinary crucible- 
steel practice, which has a uniform thickness of walls 
from top to bottom. 

No. 3 was an ingot east with big end up, the upper sec- 
tional area being 4 in. square and the lower sectional area 
3 in. square. The thickness of the mold wall was uniform 
from top to bottom. The oxidized pipe was approximate- 
ly 20 per cent., the steel below the pipe being perfectly 
sound. This type of mold conforms to the ordinary 
“big-end-up” practice, which has been used to only a 
limited extent in America; but considerably abroad. 

No. 4 was an ingot cast in accordance with my method, 
wherein the mold walls were heavy and accordingly chilled 
the ingot rapidly for about &5 per cent. of its vertical 
hight and mass, the upper portion of the walls being 
made thin and less heat absorptive. The oxidized pipe in 
this ingot is about 10 per cent. of the vertical hight and 
mass 

These ingots were all made in split molds, necessary 
by reason of their cross-sectional shape. For open- 


hearth or solid molds this practice would necessarily have 


to be somewhat modified. Specifically, the new method 
employs a metallic mold constructed to accelerate the cool- 
ing of the lower or greater portion of the molten mass 


index of the actual volume or weight of cropping neces- 
sary to obtain physically sound steel. 

One of the advantages of my system or type of ingot 
is that it is possible to obtain a practically uniform cross- 
sectional area at top and bottom of ingot and still obtain 
the benefits of the big-end-up type of mold. Lifting of 
segregation is generally conceded to follow the reduction 
of pipe, and where the pipe is lifted the steel below un- 
doubtedly becomes more homogeneous and freer from 
segregation. 

For open-hearth practice with the big-end-up ingot, 
one of the greatest difficulties has been to devise a method 
of stripping and handling the ingots. I have worked out 
a method which will accomplish this result and not inter- 
fere with the prevailing administrative practice or reduce 
the tonnage production; in fact, if anything, these new 
methods of stripping should increase the tonnage as well 
as insure the sound steel with a greatly reduced cropping. 

Stripping the Ingot 

Fig. 2 shows the Gathmann ingot mold and stool on a 
car or buggy after teeming. The big-end-up mold will re- 
quire a special type of stool to avoid such difficulties as 
might ordinarily be experienced in stripping, due to fins 
forming at the base of ingot and locking it to the mold. 
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Ingot Mold and Stool on Car 


Fig. <—Gathmann 


A downwardly tapered plug seals the base of the mold 
and projects through the stool. When the teeming is fin- 
ished the metal, by reason of the wedge-like taper at the 
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Fig. 4—Design of Slab Ingot Mold 


lower portion of the ingot, is forced into virtual contact 
with the walls of the mold, which, due to their thickness, 
rapidly absorb the heat of the ingot. A slight differential 
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or reverse taper of the ingot cavity is made 15 to 20 
cent. from the top of the mold. The ingot in shrinking 
will automatically provide an air space at this portion 
thus breaking the contact of ingot from mold walls and 
retarding the flow or loss of heat from this portion. of 
ingot. 

Fig. 3 well-known construction 
with some details changed to suit the stripping of the 
big-end-up mold. The usual plunger is provided with a 
yoke whereby the lifting-lugs on the mold may be en 
The plunger may then be raised or lowered, thus 
the and in the ingot 
sticking in the mold upon lowering, the yoke is forced 
downward on the mold which rests on the combined 
sealing- and stripping-plug; the ingot is thus projected 


per 


shows a stripper of 


gaged. 


raising or lowering mold, case of 


above the upper part of the’ mold, or rather the mold is 
lowered down, exposing the upper part of the ingot. 
“sticker” is encountered the weight of 


If a 


the thrust from the 
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Fig. 3—Stripper Arranged Big-End-Up Mold 
oke on the upper portion of mold is taken up by the 
hanging arms, which engage the lugs on the stool. The 


usual soaking-pit crane is employed to remove the ingot 
entirely after it is exposed above the mold walls. 

Fig. 4 shows a slab ingot mold designed for plate- or 
sheet-mills desiring to roll directly from the ingots. This 
the crucible-steel ingots, with 
uniform cross-area at top and bottom so as to obtain 
equal width from finished plates or sheets. The ingot 
may be designed of approximately the following general 

10 X 20 in. at the upper portion and 7 x 26 in 
at the lower portion. The nearest distance from the verti- 
cal central axis of ingot to the surface of the same would 
thus be 5 in. at the top of the ingot, and but 3.5 in. at 
the lower part, with approximate progressive dimensions 
intermediate. This ingot is design of 
mold as previously described, wherein cooling is 
greatly accelerated by means of 
heavy mold walls. This mold is necessarily made in two 


ingot is made similar to 


dimensions: 


similar 
the 


abs« yrptive 


cast in a 


action of 
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parts and held together with clamps in order to allow 
ready stripping of the ingot. 


Resumé 

The general practice as outlined reduces the. pipe in 
the deoxidized or killed steel so that with an average 
discard of 12 per cent. sound metal will be obtained. Seg- 
regation will undoubtedly be disposed of in direct ratio to 
the lifting of the pipe. The stripping apparatus and bot- 
tom-sealing stool makes practicable the use of the big- 
end-up ingot without complications in removing the ingot. 
The system is not in an experimental stage, as many tons 
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of steel are daily being cast in both open-hearth and 
crucible plants in accordance with it. 

The features which require special mention are: 

1. No increase in cost of manufacture. 

2. Simplicity in (a) construction and (b) operation. 

3. No radical interference with present plant practice. 

4. No skilled labor or supervision and attention re- 
quired beyond such as may at present prevail in any mill. 

5. It reduces the piping and provides physically sound 
steel by the accompanying lifting of segregation. The 
methods, apparatus and ingot described in this paper are 
covered by United States and foreign letters patent. 


Same Specification Rails Made in Different Mills 


BY ROBERT W. 


I have frequently stated that while the chemical com- 
position of steel was important, yet even greater im- 
portance was connected with the mechanical and heat 
treatment of the metal. During the past year I encoun- 
tered such a positive example of that fact that I deem it 
worth putting it on record. 

A prominent railroad system divided an order for open- 
hearth steel rails between two steel works, both of which 
are under the control of the same corporation, giving to 
one about 18,000 tons and to the other 7500 tons of the 
same section and to be made under the same specifications. 
The rolling results obtained in two mills varied so widely 
that a study of the figures is intensely interesting and 
serves to illustrate the advantages obtained by careful ingot 
casting, and quite as pertinently the possible benefits of 
careful subsequent heating and rolling with moderate re- 
ductions in the rolling process. The smaller order was 
rolled complete in four installments during the same 
months that the larger order was being made in eight 
separate installments; but, to permit of exact comparisons, 
the totals of the four installments, completing the order 
with the mill which I will call A, are given with the totals 
of the first four installments of the larger order, made by 
the mill designated as B. These rolling results are tabu- 
lated : 


Rails Produced from Same Composition Steel at Two Different Milis 


Mill A Mill B 
RE i SON ns os pails wins walhwaee in 4 4 
Total member. Of raile rolled. ....cccccscescsess 18,278 27,832 
Percentage of rails cut to short length because of 
EE OE OO ccs cnn nda es oh bes Webs 0.7 7.6 
Percentage of rails made second quality for flaws, 
| OPPS rr rerr reer rirer rt Tre erat tee 0.9 6.5 
Percentage of rails scrapped for flaws, etc...... 0.6 4.5 
Percentage of rails scrapped for failure at drop test None 3.4 


It should be stated that the figures shown cover all 
the reasons for putting the rails in the classes stated. 
Thus a part of the percentage of rails cut to short-lengths 
may have been because of bad drilling or bad sawing 
Such classification, however, in this case is entirely proper, 
as neither mill suffered from unusual or abnormal diffi- 
culties in any way, and the figures indicate ordinary per 
formance uninfluenced by unusual errors of either work- 
manship or mechanical treubles in rolling 


The chemical composition and drop-test specified wit! 


ik 


the average results obtained, were as also here given: 


Specified Composition and Tests of the Rails 


Average obtained 


Mill A Mill B 


Specified 


Carbon, per cent......... . 0.55 to0.7 0.60 0.61 
Phosphorus, per cent., not over 0.045 0.023 0.023 
Manganese, per cent.... ; 0.65 to 0.95 0.83 0.74 
Silicon, per cent........ .. 0.075 to 0.18 0.13 0.14 
Sulphur, per cent., not ove 0.055 0.029 0.039 
Min. Max. Min. Max. Min. Max 
Deflection on 4-ft. supports with 
2000-lb. tup falling 20 ft., in..1.75 3.25 23 32 2.2 3.8 
Aver: ge deflection, ceesece 2.7 2.8 
Number test pieces breaking on 
«t } : — . 9 
Numl test c s ing pipe 
01 segregatior when nicked 
eS rrr ore 9 
Number heat jecte because 
of two piece failing at drop 
NE dhs ncd wo he A we ; 2 
Number heats rejected for ex- 7 
ceeding deflect at 
ee : 0 4 
Number heats rolled.. 119 173 
Emphasis should be laid on the fact that both mills 
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were working to exactly the same specification, and pro- 
ducing a section which has been in use for several years 
and in large tonnage. It is an &5-lb. one, having 36.7 per 
cent. of metal in the head, 22.2 per cent. in the web and 
41.1 per cent. in the base, being, therefore, well propor- 
tioned for the avoiding of torn flanges or other rolling 
difficulties, sometimes encountered with sections having 
thin flanges. 

Both mills took advantage of the full range permitted 
in the chemical limits, and how successful they were in ob- 
taining consistent carbon results is shown by an accom- 
panying table: 


Consistent Carbon Results Obtained at the Two Mills 
Carbon permitted No. heats No. heats 
per cent. Mill A Mill B 
0.55 20 
0.56 1 8 
0.57 - 9 
0.58 4 14 
0.59 5 12 
0.60 17 16 
0.61 17 14 
0.62 14 14 
0.63 13 14 
0.64 14 15 
0.65 11 7 
0.66 8 7 
0.67 9 10 
0.68 4 6 
0.69 6 
0.70 ‘c's 1 
Total number of heats 119 173 


It will be noted that mill A’s results were more con- 
sistent than B’s. The chemical composition obtained at the 
two mills agree so closely that some other reason must be 
sought to explain the divergent physical results obtained 
in the product, and, therefore, data on the actual perform- 
ance of the mill operations is important. 


The principal 
also tabulated: 


items are 


Differences 


in Mill Operations at the Two Plants 


; Mill A Mill B 
No. of furnaces making steel. .....cccccccccecce 6 27 
ave Ge OOS CONE Tiiicd ct ccaed ude cpeaveawns 196,000 183,500 
SERS, Et. DORIS GH TDs casvaackbevead avenen 214,000 220,000 
ere: WA | SR ORR TN cr oe ois le Sire adore & 128,000 155,000 
\vg. time metal held in ladle before casting, min 4 34% 
Max. time, min....... Pe nia’ sae a 11 52 
Mir time, min.. 1 2 
\vg. No. ingots per heat..... ee 20 23 
Max. No. ingots per heat....... 22 23 
Min. No. ingots per heat........... on ‘ 13 2u 
Avg. time between casting and stripping, min. 43 67 
Max TREES, WIM cccccvsesceceseeesesseseeeees 135 355 
th HO, Mian dws naa dian Sueiawataw ad went 24 15 

\vg. time between stripping and charging in 
Se Oe, ORE. 66csdbuva Weabedvicnsetewas 16 46 
eee ee riers eres ae 66 660 
Pe, Cs DONE s cesses conten riwdeeOsew ake weet 3 10 
Avg. time bet. charging in soaking pits and 
blooming, min. ...%........ Pete ; 140 167 
Max. time, min. ..... ; j oe 270 *305 
Min. time, min....... ; ‘ ax 90 "60 
No. cold heat charges...... ; tthe ewes 8 0 
Pet Cath: 200 GENE sssicuaecedxdesdusauve seu 10 to 13 10 to 12 
Time in reheating furnaces, min......... ... 20 to 50 10 
MOOG Wee SOON, Tiss os shes cai cadasxenee 9740 7970 
ee Oe DN Ms tehina sa eacans esac anaeene 22 x 26 20 x 24 
No. passes in blooming mill.................. 21 to 25 9 
ae OE WOOOMh PTOUNINE, MR. sac sacccuedeaenavs 7x9 8x8 
No. passes in rail mill....... dies 11 a 
Rae Sa ee 32 to 36 18 
* Indicates one heat in pits 24 hrs. 
; 


Indicates one heat in pits 25 hrs. 
TMill B rolls direct, does not reheat. 


It will be especially noticed that both mills were casting 
large heats, approximating &5 tons. These were made by 
almost identical methods of the usual scrap and pig iron 
process, the iron taken from mixers, as required, and 


varying in proportion to the scrap used. As far as pos- 
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sible, at both mills, this mixer metal was used for re- 
carbonizing in the furnace, but many heats had coke or 
coal added to the ladle on tapping, in addition to the usual 
ferromanganese and ferrosilicon. While the heats at mill 
A were slightly larger than at B, the difference is not of 
importance, but it is pertinent to note that there are but 
6 furnaces represented at mill A as against 27 which fur- 
nished the rail steel at B; and consequently, there were 
probably but two steel melters working at A as against at 
least six at B. The personal equation may, therefore, 
have played an important part in making the steel. 


Delays in Stripping Ingots and Charging Soaking Pits 


Equally noticeable is the fact that, while the average 
for the time intervals of the various operations at the 
two mills is not much different, still the range between the 
maximum and minimum for B are consistently greater than 
for A. There can be but little doubt that a delay between 
casting and stripping ingots and between stripping and 
charging in the soaking pits is likely to be seriously re- 
flected in the soundness of the ingots, and of at least equal 
importance, is the necessity for teeming the steel at uni- 
form temperature. A variation of 50 min. in the time 
heats were held in the ladle prior to casting must have 
caused variable teeming temperatures, and produced many 
blow holes in some of the ingots. Admitting the presence 
of blow holes, near the surface of the sides of the ingots, 
and remembering the oxidizing action in the soaking pits, 
it is not surprising that heavy reductions in the blooming 
mill had an extremely detrimental effect on the product. 
This is reflected, no doubt, in the large number of rails 
found containing flaws at mill B, as enumerated in the 
table at the bottom of the first column on the preceding 
page. 


The Use of Thermit in Casting Steel 
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Reheating Blooms in One Mill 


Appreciating, therefore, the probable difference in the 
ingots produced at the two mills and the actual difference 
in ‘the blooming practice, the principal other  vari- 
able existing was in the reheating of the blooms at mill A. 
There the ingots were cut into four blooms, which were 
then given a wash heat in reheating furnaces after which 
they were rolled into two rails in a rail train of II passes. 
At mill B the rail train consisted of 9 passes with no re- 
heating of the blooms. 

It is interesting to note the reported history of the 
heats rejected at mill B. Two heats were rejected at the 
drop test because two of the three test pieces broke on the 
first blow of the tup. The steel of the first heat was re- 
ported as being somewhat low in temperature when tapped. 
While pouring, the nozzle froze up and while the ingots 
were in the soaking pits an average of 4 hr. 20 min. they 
bloomed cold and rough. The second heat was quite the 
opposite, the tapping temperature being high and while 
casting the stopper head was finally lost, but the heating 
and the blooming were normal. 

Four heats were lost at the drop test, because they 
exceeded the deflection limits. On the first, all conditions 
were reported normal, save that the ingots were held 
in the pits for an average time of 24 hr. The second heat 
tapped cold, the pouring nozzle froze, and the ingot tops 
were spongy. The third tapped hot but otherwise, and 
like the fourth, had normal conditions. Analysis of re- 
jected heats gave: 


¢ P Mn Si S Remarks 
0.70 0.015 0.74 0.11 0.034 2 pieces broke. 
0.57 0.020 0.65 0.08 0.035 2 pieces broke. 
0.55 0.014 0.65 0.08 0.036 Deflection over limit. 
0.55 0.017 0.65 0.09 0.037 Deflection over limit. 
0.60 0.026 0.71 0.11 0.041 Deflection over limit 
0.57 0.026 0.75 0.08 0.051 Deflection over limit, 


Ingots 


BY E. A. BECK,* NEW YORK CITY. 


Formerly the process of using thermit to do away with 
piping was to introduce a can filled with thermit, at- 
tached to an iron rod, into the head of the ingot directly 
after it had been poured. This result can be attained by 
the application of a large enough quantity of thermit, but 
it would not be economical in general practice and could 
only be used for high-grade material. 

The Th. Goldschmidt Aktien Gesellschaft, Germany, 
has made a special study of this question with the co- 
operation of a well-known steel company and has worked 
out a new method for the application of thermit for this 
purpose. The results obtained have been most satisfac- 
tory and reliable, and this process is now used in Ger- 
many on a large scale in many prominent steel works. 

The thermit is applied in cans, as in former years, but 
the principle of the process is entirely different. The 
object of using the thermit is not to heat the steel and 
keep it liquid, but to create a stirring reaction in the ingot, 
by which means large segregations, blow-holes and pipes 
will be materially reduced, if not practically eliminated 
In order to obtain the most beneficial results the can must 
be introduced as far as possible into the ingot, so that 
the reaction is practically started at the bottom of the 
ingot and the stirring action proceeds from the bottom 
to the top. In a general way this is the operation of the 
new method through which, by the application of a very 
small amount of thermit, beneficial effects are obtained 


Application of the Thermit 


The best results were obtained in so-called non-silicon 
treated material, used especially in the manufacture of 
sheets and plates. One of the most important factors is 
to introduce the anti-piping can at the right time. This 
time can be easily determined by noting the thickness of 
the crust which is formed on the surface of the ingot in 
cooling. Dr. Canaris writes as follows: “After the re- 
action ceases, the surface of the still liquid material sinks, 
according to its condition, from 70 to 150 mm. (3 to 6 in.), 
while the solidified walls remain intact. Then enough 
hot metal is quickly added, by direct pouring from the 





*Dr. Beck, the author of the paper, not all of which is here printed, 
is metallurgist of the Goldschmidt Thermit Company. 


ladle, to bring the surface of the still liquid interior of 
the ingot to the same level as the solidified walls. The 
moulds are then immensely covered and the ingots left 
to cool.” 

If the ingots are poured from the top there is more 
hot material on the surface and therefore the crust forms 
more slowly, whereas the interior of the ingots cools more 
quickly. For this reason the can must be introduced 
earlier than in the case of bottom pouring, as the steel 
nearer the bottom is cooler. In top pouring, the right 
moment for the introduction of the can is when the crust 
formed has extended over about one-half the surface of 
the ingot. In an ingot of 5 
circumstances, about 7 min 


tons it takes, under normal 
for the cooling to proceed to 
the proper point for the introduction of the can. 
Should it not be possible to add more metal, the hol- 
low space formed by the sinking of the metal should be 
filled up immediately with fine, dry sand and covered in 


the usual way. If the ingots are covered and neither 
the additional pouring made nor the hollow space is filled 
with sand, the steel will rise again to the cover In this 
case, although segregation and large blow-holes may be 


eliminated to a certain extent, the desired greater density 


of the material will not be reached 

The adding of metal necessary to fill the space left 
after the thermit reaction can be done in the manner best 
suited to the facilities of a given plant, but in general 


several groups of ingots can be poured before bringing 


the ladle back to refill the first ingots. In order to make 
the cover tight care must be 


taken that no metal is spilled 


yn the upper surface of the crust, and that the hollow 
space is only filled to the lower edge of the crust. Any 
pace between the cover and the ingot mold should be 
ade air tight with moist sand, to prevent the escape of 
any metal forced up in cooling 


The can should not be introduced too soon, as the sepa- 
ration of the gases takes place just before the solidifica- 
tion of the metal. If the introduction is not made at the 
proper time this fact will be clearly indicated, as there will 
be no sinking of the metal in the mold. If, however, the 
can is introduced at the proper time, as determined by 
repeated experiments, the sinking of the the 


mold will occur every time 


metal in 
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There is no danger that any parts of the thermit slag 
will remain in the interior of the ingot. Many of the in- 
gots treated with the anti-piping thermit have been rolled 
into sheets and plates, and any detrimental amount of 
slag in the steel would certainly have made an appear- 
ance in the finished product. In most cases the second 
pouring can be arranged without difficulty, but if this 
should not be possible, the empty space between the solidi- 
fied crust and the surface of the ingot should be filled 
with dry sand, as already mentioned, and the covers put 
on in the usual way. Although some steel-works do not 
add the extra metal, claiming that a sufficiently improved 
quality of material is obtained without doing so, it should 
be done wherever possible, as it adds materially to the 
amount of finished product per ingot. 

In small ingots the cost of the treatment amounts 
to about 35 cents per ton in the open-hearth department; 
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against this there is an estimated saving of about 75 cents 
per ton in the rolling department. In large ingots (about 8 
tons and more) the cost of the treatment is only 20 
cents per ton and the saving is the same as in a small 
one. 

A still further saving, which could not be calculated 
exactly, will be derived from the decreased percentage 
of defective plates, which is cut down to about 0.3 per 
cent., according to Dr. Canaris. In this case all plates 
which do not give the required dimensions or have ‘not 
the desired physical properties in the head are classed 
as defective. Untreated ingots of the same group are 
often not uniform. Frequently there is a sound - ingot, 
which will give good results without thermit treatment, 
and next to it there may be one with a large. pipe: or 
blow-hole. Uniformity is secured by the thermit treat- 
ment 


An Explanation of the Talbot-Method Solid Ingots 


LATE 


Since the informal meeting of the Iron and Steel Di- 
vision on November 7, 1912, at which Benjamin Talbot, 
of Middlesbrough, England, then in this country, de- 
scribed his process of producing solid steel ingots, addi- 
tional discussion has been received by the Institute and 
the original paper together with the main points of the 
earlier as well as the later discussion was presented at 
last week’s meeting. A full report of the meeting de- 
voted to the Talbot paper was given in The Jron Age of 
November 14, so that it suffices to draw at this time from 
the written contributions, one of which was from Prof. 
Henry M. Howe and the other from H. D. Hibbard, 
Plainfield, N. J. Mr. Talbot has also written since the 
November meeting and some of his supplementary infor- 
mation as well as the sketch and accompanying explana- 
tion submitted at that meeting by Max H. Wickhorst, 
engineer of tests of the American Railway Engineering 
Association, Chicago, are also given in the following 
review : 


Dr. Howe’s Explanation of the Process 


Dr. Howe: In the blooms and rails which result from 
Mr. Talbot’s process there are three well marked layers, 
the shell, 1, in Fig. 1; the ring, 2, and the core, 3. The 
shell is of about the normal ladle composition. The ring 
is greatly enriched in the three segregating elements, 
carbon, phosphorus, and sulphur, and the core is corre- 
spondingly impoverished in them. Manifestly something 
has happened to transfer these segregating elements from 
the core to-the ring. What is it? If we put together the 


remarks made by several gentlemen, especially Mr. 
1 — 
Shell S a 
3 m 
ay, 
3 Core 
Bing The yawning of the 
mushy Ring 
Fic.4 





The Ingot just 
before rolling 


The Ingot during the first Pass 
FiG.3 
Prof. 


Diagrams Howe’s Explanation 


DISCUSSIONS OF THE PROCESS. 


Stoughton and Mr. Kenney, and supply some missing 
links, | think we have a fair explanation. 

First we must recognize that because of the thorough 
deoxidation which Mr. Talbot uses there would be very 
little segregation if the ingot were left undisturbed, and 
solidified in the normal way without compression by 
Mr. Talbot’s process or in any other. In other words, 
the solidification is of that exaggerated landlocking type 
which was noticed in the early use of aluminum. The 
metal produces the impression of solidifying suddenly 
from shell to core, which means that, because of the still- 
ness caused by the suppression of the gas convection cur- 
rents by the deoxidizer, pine-tree crystals shoot out into 
the molten mass very far in advance of the actual com- 
pletion of solidification. Fig. 2 may show the condition 
of affairs diagrammatically after solidification has pro- 
gressed a certain distance. Here we may recognize three 
tolerably well defined concentric layers, 1, that part of 
the crust in which solidification has gone so far that the 
metal is strongly coherent and does not fissure when 
elongated by the forward pull of the rolls; 2, the ring in 
which the metal is in the mushy stage between grass and 
hay, when it has neither the cohesion of the solid layer 1 
nor the mobility of the core; and 3, the core, which is a 
veritable sponge, composed of dendrites of purer material 
interpenetrating the still molten and less pure metal. 
This is the condition of things when the first pass 
through the rolls occurs, and because of this arrange- 
ment that pass and the succeeding ones transfer this still 
molten and less pure metal out from between the dendrite 
trunks and branches to the ring, as I will now try to ex- 
plain. 

As any given transverse section of the ingot enters the 
rolls, the first stage of the effect caused in it by the rolls 
is shown at A in Fig. 3. This is in effect a powerful 
compression. On the inner face of the shell the metal at 
C is forced backward toward that at B, and this com- 
pression would naturally squeeze in the direction of the 
arrow D part of the less pure molten metal locked up 
between the purer and more solid parts of this layer. 
Thus comes about a first enrichment of the ring, and of 
that layer of the spongy core in immediate contact with 
that ring. Impure, less firm metal is forced from the 
inner part of the shell into the ring, and from the ring 
into the adjacent part of the core. 

In the second stage of the action of the rolls, from 
C to E, the shell is elongating. But the metal in the ring 
will not elongate because it is in the mushy incoherent 
stage in which any attempt at elongation simply tears it 
open. Because the shell is elongating rapidly while the 
ring is not, the metal in the ring tends to gape open in 
minute cracks as sketched diagrammatically in Fig. 4. 

But while the ring is thus cracking open in thousands 
of minute cracks, it is pressed strongly down upon the 
spongy core. 

If we press a glass plate down upon a sponge filled 
with ink, we drive that ink out of the pores of the sponge 
into the relatively open space between the sponge and 
the glass plate. If we have a long cylindrical ink-wetted 
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sponge which roughly fills the interior of a test tube, and of the steel as poured from tl 


if we then press down on top of that sponge with a plug 
that fills the bore of the test tube closely, so that the ink 


cannot rise past it freely, in like manner we squeeze the 


ladle. The well-recognized posi- 
ve segregation or concentra- 
ion of these elements occurs in 
ink from the pores of the sponge into the space between 
the sponge and the glass. In like manner between the 
solid walls 1 of our ingot there lies a sponge, consisting f 


upper part of 


he ingot There is also more 


of purer dendrites between the boughs of which is the exterior portions of the ingot 
residual still molten impure metal, that which when later to show negative segregation 





revealed by the sulphur-print blackens like ink. The Vif \When sufficient deoxidizer has 
radial pressure of the rolls crushes this sponge down into 4 een used, such as silicon r 


s and branches, bent back and 


doubled on each other, and expels from its pores and isual spongy r porous con 
i - 4 


a mass of distorted trun 








toward the surface of that sponge the molten impure tion of the etal in the 
metal. This outward movement of this. impure molten ‘ irt of the ingot, but when cast 
metal is greatly exaggerated by the fact that at this very / I rdinary open-top molds in 
instant the little cavities shown at g, g, g in Fig. 4 are the usual manner the. interior 
ust opening,.so that it is as if, at the instant when we I vs the negative segregation 
press down on the stopper in our test tube, we simulta- n the interior and lower part of 
neously converted its inner face into a bibulous sheet of the ingot, and some OSitive 
blotting paper, full of fast-growing pores, which suck up segregation around the pipe, but 
the tward squeezing inl ee ee t t ex 
Thus the tearing open of numberless little cavities in Mr. Wickhorst’s tent, d rhaps to | 
the inner ( e rin t this instant, because tl ( ncen 
| erent i ( lot € I te \ the ( | T wn { ] i lt l 
{ tegrally t d, shi 1 haven for he out ( ( t ( 
\ ressing 1 t etal w e radial pres ng 
sure é Ils leads 1 in tl ection of the round th ig eat 5 l- 
arrow That pressu rces the relat y here t ne 
e dendritic brancl petall nd cause of 
hat itripetal 1 ent of the less e branches the I ! I $1 ting a diagram 
re molt between them migrates cen ig the dist t 1 a lar 
++ ul < } wn bv +} ur W iJ 25 ) } 
The entrar f the ntrifugally tri ing molt 
part s fr é ter part of the core into t ) 
yaw = s in tl t ike iy for the like | 1S 
ce! f a | ce er-seated le f t] ! iCas i 5 V 
1 he axis the ing \t the next . ! ) 
‘ { rit n en like fashion, and int I to ¢ 7 
t St i S as the n the i er seated part ‘ I ’ I I c 
f re I w sau é that ea I I 
~ cZt e rolls carries farther this squeezing of the Mr. Talbot on Large Scale Operations with His Process 
i ( n from deeper and deeper seated layers of 1 F ; : 
‘ the ecurring cavities 1 tl rin ¢ ] n t prit 
s iS enriched in the gregating elements as 5 a 
€ ex t I vhich is ndingly im- at | a 
rified. If this is not the whole s > ' 
ns ex ve 
e a large part of it f 7 n 
Mr. Hibbard’s Observations on Piping and Segregation he ( 
Mr H — ae i ites ahsws a { 
a: 3 » th es at t¢ 
thre t : he et is + ¢ J + ' { } 
é t ; sc é ti t ( 
he e 1 e s . echat 
+} “a e 2 te ' 
t \ s Let tw 1 y 
{ ( ng va ¢] f é eT le 
( se the re not ntinuous 
In se Mr. Tal | S nuous be ; 
S¢ ‘ ‘ ] throt lls iy ¢ 
t] ilre I 1 » that ime 
The likely t } son ency rorm e, howé ’ - 
fter the the eliminar asses when, as appar- ; 
ently t be e cast et s, a part of the interior is _ , 
still | d The plan may do well in actual work, never- ° me 
thalece s ti 5 ‘ ion a which not ideal . { 
e even ime har ( ] . 
The ther 1 ' tainin re than the average ec! 
tents of the rious steel ingredi eze it = . 
from the purer s rn solid iterial s water is : 
squeezed ft S oe nd the p r center results E 
This shows tha gregat is really a w e tl han - 
has been her re usually belie | Drillings the 
segregated | t in in t I I ly always diluted F 
by some of the purer et intermixed. so that theit t 
nalysis doe not tell how pure the true segregat 
| really is 
Mr. Wickhorst’s Survey of a Bessemer Ingot 
Mr. WickuHorst: Our survey of ingots has shown that etails 
there is generally some negative segregation in the in- 1 efore the Iron 
terior and lower half of the ingot; that is, the metalloids, 
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General Discussion of the Papers 


Harvard 


expr¢ ssed pleasuré 


Prof. Albert Sauveur, 
University, opened the di 
in the evidence which th« 
tion of } 
one-tenth of the ingot was cropped, instead of 


professor of metallurgy, 
SCUSSIOI He 

meeting bore of the substantia- 
when 
one-third, 


views he had expressed twenty years ago, 


and as a result of which about one-seventh or one-sixth 
of the rails rolled were defective. It was then charged 


that he was exaggerating the 


added, that ther: 


iping. It was now 


reassuring, he were five or six pr 


sses 


for impr stand- 


ving 
point, and he believed the meeting would make itself felt 
far and wide. 


Does Not Favor Specifying Definite Discard 


Robert Job of the Milton Hersey Company, Ltd., Mon- 
treal, and chemist of the Lehigh Valley Railroad, was the 
first refer to the four questions or topics under which 


it had been suggested the general discussion co 1 be had 
To question No. 1, “Is the present method of getting rid 
of the pip b ré pping a Sate ind rel al le cde VICc¢ f r 
making sound steel?” he said that in good mill practice 
there is not much piping, while in poor mill practice, 50 


per cent. cropping wot 


ld not avail of much. Question No. 


2 he covered in answering No. 1, that Is it desirable to 
increase the amount of metal arbitrarily cropped off the 
top of an ingot, and, if so, what would be fair excess 
price to pay for cropping off 20 per cent.?” Instead of 
specifying a definite discard one should not penalize good 
mill practice, but let the mill decide He described the 
rail tests for the Lehigh Valley Railroad, which are made 
at the rail mill for each ingot wthout hindering the mill 
operation. If the drop tests are not met, the three or four 
rails from the ingot are rejected. In replying to the thiré 
question, he felt that it is, “Commercially practicable 
make ingots without pipes or blowholes,” bu 11 
express himself specifically with regard to the latter part « 
the question—‘What additional expense of manufact 
would be justified to accomplish this result?” Finally, he 


agreed that too much attention cannot be paid to the th 
xidation of the steel, as Dr. Dudley had de- 
and he felt that 
excellent one 
Max H. Wickhorst, engineer of tests, rail mimitte 
American Railway [:ngineering Association, Cl ¢ said 
that 95 per 


ough de 


scribed, the Dudley ductility test is an 


cent, of ft Tal failures were, So tat S vis ble 


appearances go, attributable to head failures n internal 
splits and so forth; failures of the base witl | 
moon-shape breaks; broken rails throughout 101 
section and sometimes called ire or a reaks 
About one-half of the rail f ( d red in the 
head, and were traced generally to a r cor 
ingot, though heavy segregation more often 


was the cause of tro 
Compression of Crucible Steel Ingots 


L. E. Howard, Simonds Mfg. Company, Lockport, N. Y 


described briefly his success with the compression of 
crucible steel ingots In this process, the steel is cast in 
split molds, and as soon as possible, is removed to what is 
a compressing die, which acts as the metal solidifies. In 
a brief reference to the process, which has not yet been 
been described at length, he intimated that considerabl 
care had to be taken in handling the fresh ingot, as it is 





removed from the casting mold as quickly as possible, that 
is, when the skin is rather thin. The first ingot experi 
mented with weighed 15 lb., and the ingot size was late 
increased to 50 and then to 200, and now to 600 I! nk 
designs are being put forward for 1500-lb. and even 3000 
| ngots As regards question No. 3, he felt that it is 
commercially practicable to make ingots without pipes at 
least so far as one year’s experience goes with crucible 
kport. He had said that the cost of the ex- 

no e tl 2.6 per cent. of the value of 

Se e Commission of the 

Ss Stat \lbany, N. Y., agreed 
that the rails I { I uM builder had placed 
extreme severit n the rails, and hardness of rail had 
been increased unt ‘resident Farrell of the United States 


Steel Corporatio 1 President Clarke of the Lacl 


awanna 


affirmed that the tendency must now be 
rail. He felt that restriction on speed 
important question to be and 
railroads which put New 
York-Chicago trains on great 


toward tl soiter 
considered 
their 18-hr. 
had done a 


had 


a 20-hr. 


Dasis 


service in face the criticisms of their high-speed patrons. 
One nnot int definitely on safety with high speeds in 
all sorts eathe 

Henry D. Hibbard, consulting engineer, Plainfield, N. J., 


the Sir Robert 
Hadfield, in which some 20,000 tons of steel had been made 


and not ene unsound ingot had been found. 


ength process ot 


W. C. Cushing, chief engineer, maintenance of way. 
Pennsylvat Lines, Southwest System, Pittsburgh, men- 
tior larly the value of milling the ends of rails t 
ascet I defects rather than depending on the in 
spectior saw cuts, as practised generally in the United 
State said that 60 to 70 per cent. of the total rail 
failures rred in the head; 5 per cent. in the web; 5 t 
10 per cent. in the base, and 20 to 25 per cent. were broken 
rail iid there were less failures in the base sinc 


the ise ha een made larger Europe, he added, had 


with defective rails in its analysis of 


cont ni ( roken 


conditions in this country. 


Suggested Method for Preventing Pipes 


G r, Ajax Metal Company, Philadelphia, p1 
posed a method based on the principle on which the 
Herit le urnace is operated, namely, the produc- 

tion of heat in a body of 

liquid metal, the dimen 

sions of which are so r 

stricted that a current of 

ee | high current density flows 
through it, producing the 

| pinch effect, which auto- 

| | A } matically expels the metal 
f Aa {| from the center of such 


restricted body of metal, 
causing it to flow in grad- 


: 
Len ually around the periphery 


Piy of the ejected core of 
Heating liquid. Experiments con 


furnace 


lurnaces 


ducted in a small 
that four 


from I to 3 tons 


ve | een SO satisfactory 


I ul rw ' ranging 


in capacity 


e device as here shown consists merely of transformer 
nected with metallic electrodes and a block of 

magnesite in which the resistor holes are placed. It will, 
f course, be necessary to prepare a shield to protect the 
trans ri r from the heat given off from the cooling ingot 
een calculated that transformers with capacity of 


w. would take care of practically all commercial 
The «¢ is transformed 
140 volts, to one of 4 to 6 volts, 
amperage 

Alloy Mfg. 


that while aluminum is the most pow 


irrent from one of 
with a corre- 
sponding increase in the 
t, Titanium 
yy ert 


alls I LALTIICE 


Company, Niagara 


er ill dewxidizers known, the resulting alumina melts 
it 210 deg. C. and consequently is infusible at the temper 
ature f the bath, and will stay in the steel. If some 
part of it by chance is near the top of the ingot, it will, he 


added er the surface of the pipe and immediate rolling, 
11 Talbot, 


part in the 


will not have any advantag: 
steel, and if as a silicate it is 


Titanium in amounts of 


0.05 to 0.10 per 
cent. will not necessitate any extra deoxidizer and is the 
nly cheap deoxidizer known and can be used withou 
danger of leaving its oxidation products in the bath of 


vhich is a cheap deoxidizer, ought to be 
and then the deoxidizing completed by 


titanium, wl will reduce the iron silicates formed in 
he steel the previous introduction of ferro-silicon 

’r. Henry M. Howe, in admitting that it is desirable t 
retard the cooling of an ingot at the top and that one 
might well use a ld heavier at the bottom to absorb the 
heat more rapidly from the molten metal at the bottom 
suggested possibly that the last part of the ingot might be 
poured more slowly or that one might return some min 
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utes later to the molds already filled; say, in the case of necessary, as the lipped end of cold billets show whether 
the Bessemer product, with steel from the next heat. He _ there is pipe and sometimes the segregation can be discov- 
hinted that possibly the suggestions have already been ered. He considered it out of the question to in- 
answered by mill men. The ingot cast from the bottom crease arbitrarily the amount of discard from an ingot 
represented, he added, the worst possible conditions com- As regards the use of deoxidizers, he felt that contrary 
pared with casting at the top with the large end uppermost. to the claim-that alumina is not always self-removing and 
Casting with so-called live steel results in blowholes, and helps to become one of the troublesome impurities it is 
therefore segregation. Into the blowholes what Mr. Hib- 1 


bard has called sonims are squeezed and are there con-_ therefore will rise rapidly in the ingot. As regards ques- 


ighter than titanium oxide even if it does solidify and 





centrated and cause streaks or defects in the resultant tion No. 3, he felt that it is commercially practicable t 
rolled material. make ingots without pipes. He ventured the suggest 
Karl W. Zimmerschied, metallurgist, General Motors that the ingot be split while hot and then one would know 


Company, Detroit, Mich., spoke for the automobile in- exactly what steel to eliminate and what not 


1 


dustry which uses bar steel and encounters troubles due Among others who discussed the papers were James 


to pipe, sonims and blowholes. The industry suffers par- Howard, engineer-physicist, Bureau of Standaré Wa 
ticularly from segregated non-metallic material In .re- ington, D. C.; Dr. Allerton S. Cushman, director of tl 
rerring to the questions which had been propounded, he Institute of Industrial Research, Washington, D. ( Bri 
considered that it 1s possil le to get rid of pipe by « ropping ley Stoughton, New York; Henry Hess, Philadelphia, and 
get a sound steel, but an inspection of the cool metal is Charles Kirchhoff, who presented the paper of Mr. Ta 
Th N I id 5 
’ ident and S ‘retary 
e ew resiaent and secretary 
Charles F. Rand, President Bradley Stoughton, Secretary 
Charles Fk. Rand, who has been elected president of As secretary of the Committee of the Iron a Steel 
the Institute, received the compliment of a unanimous: Division. Mr. Stoughton has had an important part in 
vote, which is particularly gratifying since there were’ the excellent work of that committee in the past year in 
several tickets in the field for secretary and at least two vy nd el 
for directors Mr. Rand was born in Maine in 1856 record in 1 al 
After completing his education his first active business nd nsulting en 
was as auditor and treasurer of the Milwaukee, Lake € so V vn 
Shore & Western Railway Company He severed his er 6, 1873, in New 


T 
“onnection with thi road RR ¢ which time he nt 
conn on with this road in I Se whict ime he went 








into iron mining, with offices later at Cleveland, continuing legree of | B 
until 1899 the executive officer and manager of the Aurora ning and Metallurgy 
Iron Mining Company of Ironwood, Mich. He had charg: echnolos vith the 
likewise of several other iron mines in that section. In this ear Mr. St } 
period he was called upon to be receiver of the Penokee was an assistant instructor in th lassachusetts Institute 
& Gogebic Consolidated Iron Mines, which he reorganized f Technology in the Department of Mining and Metal 
ind place on its feet as t Tilden Iron Mining Con urgy and therea e years was é1 da prac 
pany 1 vhose manage ent ( VaS active t tS abs n the inutacture ste c r i etal 
tior the Carnegie Steel ( ipal lurgist or superinten é teachin n 
| Ir. Rand’s prin ness 1 t ears has been | for four year ct pr ( eta 
| n I tion wit n and inganes ning in Cuba the School of t ( rs 
Since 1893 he has been the president and general manager this time being acti1 f the De 
of the Spanish-American ron ( pany, perating in lurgv and als 
Santiago de Cuba, having just completed his twentieth “Metallure. I ind St M ug 
year as its president In this time he has built railroads permanent literar work. a ‘ f over ‘ 
harbors, electric power and sintering plants and con- vhich appeared in 1908, ran into the third « ( 
structed two model towns, so that these Cuban mines rst vear and en adopted ; 1 text t 
have become fa s not only for equipment and efh- ‘ ( ( nd sitic 
ciency < eration oy the ire exercised in the States an Car ’ All tol he ] "\ n , 
housing ( tection iborers. Mr. Rar vas t ers on i teel ar a 
As nee f the creat s iron ore d sits of the tl el ittention al ( of 
coast of Cuba and acquired the mining rights and su: photographing metal structure ind presented a rep 
face rights to the Mayari mines—about 40,000 acres I n that subiect t]} International Congress 
is president of the Ponupo Manganese Company, vning nd Metallurgy at the rid’s Ex tion at St. Louis 
the Ponupo manganese mines near Santiago de Cuba, als lis articles are familiar to readet f foreign techt 
the Fl] Cuero iron mines in the same district. In his | urnals as well as those of this country For three year 
ban operations he has acquired for himself and the com- f his connection with Columbia University he v at 
. panies he represents the vnership of 2,000,000,000 tons t Prof. Henrv M lowe. ur the rm name 
of soft iron ores. & Stoughtor msulting metallurgist Of 
Mr. Rand’s name is associated also with the develop- ' e has devoted himself to his profession ! i 
ment or operation of important enterprises on the Pacif ng engineer and in the last two years has given 
Coast He was an executive officer of the Monte Cristo time to research in heat treatment of steel and in the use 
mines in the State of Washington and of the Puget Sound f titanium in steel making. One of his contributior 
Reduction Company, which vns the smelter at Everett the practical side of steel manufacture was the invention 
Wasl... and in 1002 with others he organized the Federal f t} e Stoughton side-blow nverter for steel stings 
Mining & Smelting Company, operating in the Creu which has been adopted by the United States Na and I 
d’Alenes many steel ndric in this country and Cana 
He is a member of the Chamber of Commerce of Ne is de ned ( ilt and has operat el plat 
York. the American Iron and Steel Institute, the Iron Mr. Stoughton is a member of the Mining and Meta 
and Steel Institute (London) and several other technical lurgical Society of Americ: nternational Association f 
societies. During his term as director of the American Testing Materials. Iror nd Steel Institute. Ameri 
Institute of Mining Engineers he has been most active Society of Mechanical Engineer American Foundrvmen’s 


in its affairs and as chairman of the finance committee Accocjation. American Foundry Foremen ‘ 
has been largely responsible for the present satisfactory honorat and Americ: Societ r Testing M 


condition of Institute finances and for economies whicl 
have had the cordial approval of the officers and directors 


of the past two years 
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. : } at $75; over 100 tons to 600 tons, $74; over 
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! Nos 15 ,: per cent., $25; 12 per cent., $26, f.0.b. cars a 
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; the mills into the at ’ ht the same Steel Rails—No new orders for standar 
Bae ei 6 te amare Dr beak. sineatnean be bine e been placed with the local interest he 
1 ills still have a good deal of low-priced business mand tot light rails Is active, the Carnegie Steel 
n their books against which buyers are specifying iny having received new orders and specificat 
eavily but it is claimed that whet this is leaned tl past week for about 3500 tons. We quot 
ip there will be a material falling off, as consumers will rs at soc. per Ib. and standard section ra t 
t be so eager to buy at the higher cut Campmneti : pe E Light rails are quoted as follows 
ion for new business is keen, and on some product $y 40: BRC 45 10.) Seene, 5 25¢.; 10 and 20 1d 
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known definitely what will b re with the tari t new lettings but there is a fair amount 
Changes in-prices in the past weel -onfined to a quiry The Jones & Laughlin Steel Company s 
slight recovery in cok taken 1000 tons for an addition to the Jewett W 
é Pig Iron‘—While the market is quiet there are signs f the National Lead Company on Staten Island | 
fa buying movement that is expected to develop early the MecClintic-Marshall Construction Company 50¢ 
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the market thorough! There is moderate inquiry ut { { oc. for delivery at, convenience 
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iron tor delivery up t July at $17.2 $16.25 t ringit rot 6oc. up to 2c., depending on the s 
$16.35: malls ble Bessemer. $17 1 , ¢ ray ro. f tl rder and the deliveries wanted 
$16.25 to $16.5¢ nd } roundry, $ to §$ 5. all at Plates.—New car orders have been light and 
\ alley lurnace the reight rate I lelivery I the now state that the Baltimore & Ohio has decid 
Pittsburgh district being 9o tor lefer for e present its proposed large purchase | 
, Billets and Sheet Bars.—While thi steel situatior Nort & Western has bought about 60,000 tons 
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